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Preface 



This report presents estimates of employment and 
value added in timber-based activities in the United States 
in 1972, 1967, 1963. Also included are data on the volume 
of stumpage cut, the value of logs and related products 
harvested, the volumes of selected timber products pro- 
duced, the value of shipments from timber-based primary 
and secondary manufacturing industries, the value of 
construction, freight revenues from shipments of timber 
products, and wholesale and retail sales of timber prod- 
ucts. 

In basic concept, organization, and most computa- 
tional procedures, this study parallels an earlier one, The 
Economic Importance of Timber in the United States, 
published in 1963. In most respects, the data presented 
are comparable with those from the 1963 study. How- 
ever, in some instances, lack of new information, revi- 
sions in industry definitions, or other modifications in 
basic data sources have necessitated slight changes in 
organization or compilation procedures. Such changes, 
however, do not significantly affect comparability be- 
tween the two studies. 

The information in Timber in the United States 
Economy, 1963, 1967, and 1972 is a historical record of 
timber's contribution to the Nation's economy. When 



used in conjunction with The E 
Timber in the United States, 1<> 
complete analysis covering two 
points at approximately 5-year i 

The estimates in this report a 
1960 and 1970 Censuses of Pop 
and 1972 Censuses of Business; i 
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ernment agencies, and individua 
on sources and procedures used 
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the footnotes to the tables and i 
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is given to Dwight Hair, Leade: 
and Trade Analysis Group, For< 
Research Staff. Keith Blatner 
Dubose, Isabel Fisk, Timothy Fi 
John Maine, and Douglas Smith 
compiling information for this 
employees of the Forest Service, 



INTRODUCTION 
HIGHLIGHTS ... 



TIMBER MANAGEMENT 



Timber harvest about 1 1 .9 billion cubic feet in 1972 

Value of stumpage cut in 1972 almost $2.9 billion 

Employment in timber management activities 117,200 in 1972 
South first in timber management employment 



HARVESTING 



Saw logs the most important timber product harvested 

Total value of timber products harvested in 1972 some $6.4 billion 

Value added in timber harvesting $3.1 billion in 1972 

Employment in harvesting 190,400 in 1972 

Over half of the 1972 harvesting employment in the South 



PRIMARY MANUFACTURING 



Lumber, plywood, woodpulp, and paper and board the most 

important primary manufacturing products 

Value of products shipped from primary manufacturing industries 

$23 billion in 1972 

Over half of shipments from pulp, paper, and paperboard mills 
Value added in primary manufacturing industries $10.1 billion in 

1972 

Value added attributed to timber $8.8 billion 

Value added attributed to timber per unit of timber input 

highest for pulp, paper, and paperboard mills 

Employment in primary manufacturing industries 487,900 in 1972 . . 
Employment attributed to timber in primary manufacturing 

426,550 in 1972 

Average value added per employee different by industry and region . 



SECONDARY MANUFACTURING 



Shipments from selected secondary manufacturing industries in 1972 

twice those in 1963 

Value added in selected secondary manufacturing industries 

$34.0 billion in 1972 

Value added attributed to timber in secondary manufacturing industries 

$12.5 billion in 1972 

Employment in selected secondary manufacturing industries 

2.7 million in 1972 



ontents 



Page 

CONSTRUCTION 22 

Value of construction an estimated $159 billion in 1972 22 

Value added attributed to timber in construction $11.9 billion 

in 1972 22 

Construction employment 5.3 million in 1972795,250 attributed 

to timber 22 

TRANSPORTATION AND MARKETING 24 

Value added in transportation and marketing about $194 billion 

in 1972 24 

Value added attributed to timber in transportation and marketing 

$9.3 billion in 1972 24 

Employment attributed to timber in transportation and marketing 

835, 150 in 1972 24 

Average value added per employee highest in railroad transportation, 

lowest in retail trade 25 

CONCLUSION 26 

About 4.1 percent of the Nation's GNP from timber-based 

economic activities 26 

One of every 25 workers employed in timber-based economic activity 27 

APPENDIX A. TABLES 28 

APPENDIX B. INDUSTRY DEFINITIONS 78 

APPENDIX C. SELECTED REFERENCES 85 



List of Tables 



Table 

1 . Estimated value of product or service, total value added and employ 
ment, and value added and employment attributed to timber in 
timber-based economic activities in the United States, 1972, 1967, 
and 1963 

A-l. Estimated volume and value of stumpage cut, value added, and 

value added attributed to timber in timber management in the Unite 
States, by region and State, 1972, 1967, and 1963 

A-2. Estimated employment in timber management in the United States, 
by region and State, 1972, 1967, and 1963 



A-3. Estimated volume of round timber products harvested in the United 
States, by major product, region and State, 1972, 1967, and 1963 . . 

A-4. Estimated value of timber products harvested in the United States, 
by major product, region and State, 1972, 1967, and 1963 



A-5. Estimated value of timber products harvested, value added, and 

value added attributed to timber in harvesting in the United States, 
by region and State, 1972, 1967, and 1963 



A-6. Estimated employment in timber harvesting in the United States by 
major product and region, 1972, 1967, and 1963 



A-7. Estimated employment in timber harvesting in the United States, by 
region and State, 1972, 1967, and 1963 

A-8. Estimated production of lumber in the United States, by major 

species group and region, 1963-72 



A-9. Estimated production of plywood in the United States, by major 
species group and region, 1963-72 



A-10. Estimated production of woodpulp in the United States, by region, 
1963-72 



Table 

A-12. Estimated value of shipments from primary manufacturing industi 
in the United States, by region and State, 1972, 1967, and 1963 . 

A-13. Estimated value added in primary manufacturing industries in the 
United States, by industry and region, 1972, 1967, and 1963 

A-14. Estimated value added in primary manufacturing industries in the 
United States, by region and State, 1972, 1967, and 1963 

A-15. Estimated value added attributed to timber in primary manufactur 
ing industries in the United States, by industry and region, 1972, 
1967, and 1963 

A-16. Estimated value added attributed to timber in primary manufactur 
ing industries in the United States, by region and State, 1972, 1961 
and 1963 

A-17. Estimated employment in primary manufacturing industries in the 
United States, by industry and region, 1972, 1967, and 1963 

A-18. Estimated employment in primary manufacturing industries in the 
United States, by region and State 1972, 1967, and 1963 

A-19. Estimated employment attributed to timber in primary manufactui 
ing industries in the United States, by industry and region, 1972, 
1967, and 1963 

A-20. Estimated employment attributed to timber in primary manufactui 
ing industries in the United States, by region and State, 1972, 196' 
and 1963 

A-21. Estimated value of shipments from selected secondary manufactur 
industries in the United States, by industry and region, 1972, 1967 
and 1963 

A-22. Estimated value of shipments from selected secondary manufactur 
industries in the United States, by region and State, 1972, 1967, ar 
1963 



Table 

A-24. Estimated value added in selected secondary manufacturing in- 
dustries in the United States, by region and State, 1972, 1967, and 
1963 

A-25. Estimated value added attributed to timber in secondary manufactur 
ing industries in the United States, by industry and region, 1972, 
1967, and 1963 

A-26. Estimated value added attributed to timber in secondary manufactur 
ing industries in the United States, by region and State, 1972, 1967, 
and 1963 

A-27. Estimated employment in selected secondary manufacturing in- 
dustries in the United States, by industry and region, 1972, 1967, 
and 1963 

A-28. Estimated employment in selected secondary manufacturing in- 
dustries in the United States, by region and State, 1972, 1967, and 
1963 

A-29. Estimated employment attributed to timber in secondary manufac- 
turing industries in the United States, by industry and region, 1972, 
1967, and 1963 

A-30. Estimated employment attributed to timber in secondary manufac- 
turing industries in the United States, by region and State, 1972, 
1967, and 1963 



A-31. Value of new construction put in place in the United States, by type, 
1963-72 



A-32. Housing starts in the United States, by region, 1963-72 



A-33. Estimated value added and value added attributed to timber in con- 
struction in the United States, by region and State, 1972, 1967, and 
1963 

A-34. Estimated employment and employment attributed to timber in con- 
struction in the United States, by region and State, 1972, 1967, and 
1963 



Table 

A-36. Estimated value added and value added attributed to timber in 

transportation in the United States, by industry and region, 1972, 
1967, 1963 

A-37. Estimated value added and value added attributed to timber in 

marketing in the United States, by industry and region, 1972, 1967, 
and 1963 

A-38. Estimated employment and employment attributed to timber in 
transportation and marketing in the United States, by region and 
State, 1972, 1967, and 1963 



A-39. Estimated employment and employment attributed to timber in 
transportation in the United States, by industry and region, 1972, 
1967, and 1963 



A-40. Estimated employment and employment attributed to timber in 

marketing in the United States, by industry and region, 1972, 1967, 
and 1963 

A-41. Estimated value added in timber-based economic activities in the 

United States, by industry and region, 1972, 1967, and 1963 



A-42. Estimated value added in timber-based economic activities in the 
United States, by region and State, 1972, 1967, and 1963 



A-43. Estimated employment in timber-based economic activities in the 
United States, by industry and region, 1972, 1967, and 1963 



A-44. Estimated employment in timber-based economic activities in the 
United States, by region and State, 1972, 1967, and 1963 



B-l. Types of firms included in the major primary and secondary in- 



Timber is only one of the important products and ser- 
vices that the Nation derives from its forests. Forests also 
provide such products as minerals, wildlife, fish, water, 
and forage, and such diverse services as outdoor recrea- 
tion opportunities and wilderness experiences. Although 
all of these various products and services are vital to the 
quality of life and national well-being, timber is the ma- 
jor consumable product of the forest and the primary 
source of forest revenues. It is also one of the Nation's 
most important industrial raw materials, manufactured 
into and consumed in many forms for many purposes 
ranging from housing, furniture, and toys to paper, 
Christmas trees, and fuel wood. 

Because of its widespread use, timber is an important 
contributor to the U.S. economy. In 1958, about 5.6 per- 
cent, or about $1 of every $18, of the Nation's gross na- 
tional product (GNP) the value at current market prices 
of all goods and services produced by the Nation's 
economy originated in some kind of timber-based 
economic activity. Employment attributed to timber 
amounted to the equivalent of 3.3 million people or 
about 1 out of every 20 persons employed. 

Since the 1950's, there have been many changes in the 
management, harvest, manufacture, distribution, and 
use of timber and its products. Productivity has im- 



proved in all phases of the timb 
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oped, the relative importance of i 
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and nontimber products have chz 
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creased. Because of these various f 
the Nation's economy has change 
signed to measure this change by ei 
tribution to national, regional, and 
ty in 1963, 1967, and 1972. The re : 
are the same as those used for mos 
Surveys and are shown in figure 1 

Gross national product and tota 
are two of the most widely accepte 
economic activity. Both of these 
the sums of the contributions of 
and other economic enterprises a< 
consequence, the amounts of GNF 
inating in timber-based economic 
vide a meaningful estimate of the 
tance of timber. 



Figure 1 



Study Regions 




For purposes of this study, and to facilitate com- 
parisons with earlier studies, timber-based economic ac- 
tivities have been categorized as follows: 

1. Timber management. Activities involved in 
improving, protecting, and otherwise managing 
forest lands for the production of timber and 
related products. 

2. Harvesting. Activities involved in harvesting 
and transporting logs and related products from 
forests to local points of delivery. 

3. Primary manufacturing. Activities involved in 
the processing of logs and related products into 
lumber, veneer, plywood, pulp and paper, 
turpentine, rosin, and other products. 

4. Secondary manufacturing. Activities involved 
in the remanufacture of lumber, plywood, 
paper, and other products into finished goods 
such as furniture, toys, wearing apparel, and 
containers. 

5. Construction. Activities involved in the 
fabrication of lumber, plywood, and wood- 
based building board into houses, nonresidential 
buildings, and other fixed structures. 

6. Transportation and marketing. Activities in- 
volved in the transportation of logs and related 
products from local delivery points to manufac- 
turing plants or other consumers, transportation 
of primary and secondary products from points 
of manufacture to final consumers, and the 
marketing of these products through wholesale 
and retail channels. 

In order to estimate the contribution of each of these 
activities to total GNP, the economic concept of value 
added was used. Value added is defined as the difference 
between the value of goods produced by an enterprise 



timber- and nontimber-based 
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estimates of value added or employment were computed, 
nor was an attempt made to show total value of product 
shipments. However, estimates of the aggregate value 
added and employment attributed to timber in such in- 
dustries were made. These were based on estimated 
volumes of timber-based materials consumed in these in- 
dustries and on the ratios of value added and employ- 
ment attributed to timber per unit of wood consumed in 
those secondary manufacturing industries in which 
timber composed more than 2.5 percent of materials cost. 

Estimates of value added and employment attributed 
to timber in construction were derived by multiplying 
estimates of total value added and employment by the 
ratios of cost of timber products construction materials 
to cost of total materials by type of construction. For the 
transportation and trade sectors, estimates of value 
added and employment attributed to timber were derived 
by multiplying estimates of total value added and 
employment by the ratio of freight revenue from timber 
products and total freight revenue, and sales of timber 
products and total sales, respectively. 

Although this study measures some of the same factors 
(value added and employment) measured in input-output 
studies and used in the construction of input-output 
tables, it is not an input-output study. As a consequence, 
no interindustry transactions matrix has been constructed 
and it is not possible to measure, for example, the effects 
on the timber-based sectors of a change in final demand 
through the use of multiplier analysis. In addition, in- 
terstate, interregional, and international flows of mate- 
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although the statement can be c 
every dollar of stumpage cut in a 
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economic activities, it should not 
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The estimated stumpage value of the timber cut in the 
United States in 1972 was about $2.9 billion (table 1), 
more than double the estimated $1.3 billion harvest in 
1963. The timber products harvested from this stumpage, 
along with related products such as Christmas trees and 
pine gum, were valued at $6.4 billion. In total, about 
307,000 were employed in timber management and 
harvesting in 1972. 

The net contribution to the GNP of the enterprises in- 
cluded in this study is shown in terms of value added 
the difference between the costs of goods purchased by 
an enterprise and value of products sold. All of the values 
added and employment in timber management and in 
harvesting were considered to be timber-based and thus 
were attributed to timber. However, in those enterprises 
in manufacturing, construction, transportation, and 
trade, where both timber and nontimber materials were 
used or handled, only a part of the total value added and 
employment originated in timber-based activities and was 
attributed to timber. 

The value of shipments from primary manufacturing 
industries (sawmills and planing mills; veneer and 
plywood plants; pulp, paper and paperboard mills; and 
other primary manufacturing plants such as cooperage- 
stock mills and particleboard plants) amounted to $23 
billion in 1972. Value added in primary manufacturing 
amounted to $10. 1 billion and that attributed to timber to 
$8.8 billion. Total employment in primary manufactur- 
ing was 488,000. Of that total, 427,000 was attributed to 
timber. 
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4.0 percent of all civilian en 
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limber Management 



For purposes of this study, timber management is 
defined as the process of improving, protecting, and 
otherwise managing forest lands for the production of 
timber and related products. It includes such activities as 
timber stand improvement; tree planting; protection of 
forests from fire, insects, and other destructive agents; 
timber sales activities; and education, consultation, plan- 
ning, and research related to timber management and 
timber products. 

Timber management activities have grown rapidly dur- 
ing the past few decades as public resource agencies and 
timber industries have expanded and intensified their 
programs. In addition, through various public and 
private educational and technical assistance programs, 
nearly all landowners have been afforded the opportu- 
nity to manage their timber resources more effectively. 
Moreover, nearly all U.S. commercial timberland is now 
protected against wildfires by some type of organized fire 
control program. As a result of these various measures, 
most of the timber currently harvested in the United 
States represents to some degree the product of manage- 
ment. 

Timber harvest about 11.9 billion cubic feet in 
1972 

In 1972, some 11.9 billion cubic feet of timber was 
harvested from U.S. forests (table A-l, fig. 2). This 
represented an increase of about 12 percent from produc- 
tion in 1963, and 7 percent more than in 1967. 

About 47 percent of the total cut (5.6 billion cubic feet) 
came from forests in the South, 40 percent (4.7 billion 
cubic feet) from the West, and 13 percent (1.5 billion 
cubic feet) from the North. For the South, the cut in 1972 
represented a large increase since 1963, both in volume 
and proportion of the U.S. total. The volume cut rose 
nearly 1 .2 billion cubic feet, and the proportion of total 
increased by some 5 percent. The volume harvested in the 
West also increased, rising almost 0.4 billion cubic feet. 
However, the amount cut in 1972 represented a 
somewhat smaller nercentaee of the U.S. total than did 
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Value of stumpage ci 
$2.9 billion 

The stumpage value of the t 
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A-l, fig. 2). This sharp incn 
result of not only the rise in v< 
even larger jump in average v 
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Region 



North 
South 
West 

United States 



1972 

(dc 
11.72 
17.07 
36.48 
24.10 



Although the total value of 
the North, South, and West t 
percentage contribution of e 
markedly. For exan 



somewhat smaller size and lower quality. As a result of 
these factors, average stumpage price in the West dou- 
bled between 1963 and 1972, southern prices increased 
about 83 percent, and prices in the North rose 56 percent 
(see tabulation above). Most of the rise in all regions 
came between 1967 and 1972. 

In this study, it has been assumed that the value of 
stumpage cut is the same as the total value added and the 
value added attributed to timber management activities. 
There are undoubtedly some costs for intermediate prod- 
ucts used in timber management, such as supplies used in 
planting and fire control that conceptually should be 
deducted. However, much of the activity involved is 
labor intensive, and the data available indicate that the 
intermediate product costs are relatively small in com- 
parison with the value of stumpage cut. Consequently, no 
deductions were made. 1 

Employment in timber management activities 
117,200 in 1972 

The equivalent of about 117,200 people is estimated 
to have been employed in timber management activities 
in 1972 (table A-2). This total includes estimates of the 



1 Hair, Dwight. The economic importance of timber in the United 
States. U.S. Dep. Agric. For. Serv. Misc. Publ. 941, 91 p. 1963. 

Figure 2 
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In so far as possible, estimates of employment in 
timber management were based only on those involved in 
activities directly related to the growing of trees for 
timber. However, timber management activities include 
many functions other than those directly related to the 
production of timber and to timber sales. The data 

Figure 3 
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Harvesting 



In this study, harvesting includes felling trees, cutting 
them into logs, cutting or collecting such miscellaneous 
timber products as Christmas trees and pine gum, and 
transporting these products to local delivery points such 
as rail yards, barge landings, and processing points. 

Saw logs the most important product harvested 

In 1972, about 5.9 billion cubic feet of saw logs, 3.6 
billion cubic feet of pulpwood, 1.4 billion cubic feet of 
veneer logs, and 0.95 billion cubic feet of other round 
timber products such as cooperage logs, poles, piling, 
fuelwood, and fence posts were harvested from U.S. 
forests (table A-3, fig. 4). This represented an increase 
since 1963 of about 9 percent for saw logs, 52 percent for 
veneer logs, and 36 percent for pulpwood. Only the 
harvest of "other" timber products dropped during the 
period, mainly because of the continued decline in 
fuelwood output. 

The South accounted for about 47 percent of the total 
roundwood harvest in 1972. This was up sharply from 42 
percent in 1963 and was due to large increases in pulp- 
wood and veneer log output and to a somewhat smaller 
rise in saw log production. Much of the over fourfold in- 
crease in veneer log production resulted from the rapid 
development of the southern pine plywood industry. 

Figure 4 
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Value 



The total value of round timber products harvested in 
1972 is estimated at $6.3 billion (fig. 4) about 98.6 per- 
cent of the value of all products discussed in the follow- 
ing section. 



Total value of timber products harvested in 
1972 some $6.4 billion 

The total value of timber and related products 
harvested from U.S. forests in 1972 was an estimated 
$6.4 billion (table A-4.) This was almost double the 
estimated value in 1963 and 80 percent larger than in 
1967. The somewhat larger increase in total value than in 
timber products output during the study period was due 
to the rapid rise in average value for most products, par- 
ticularly between 1967 and 1972. 

In 1972, saw logs accounted for about 58 percent of the 
total value of the timber products harvested; veneer logs 
21 percent; pulpwood 16 percent; and the "other" prod- 
ucts such as fuelwood, poles, piling, pine gum and 
Christmas trees, the remaining 5 percent. This was some- 
what different from the distribution in 1967 and 1963, 
when the total value of pulpwood harvested exceeded 
total veneer log value. 

The West, which led all other sections of the Nation in 
total value of timber products harvested in each of the 3 
study years, increased its share of the total from 52 to 55 
percent between 1963 and 1972. This was primarily due to 
the relatively more rapid increase in average saw log and 
veneer log value for Pacific Coast species. The South was 
next in order of importance. 



Value added in timber harvesting $3.1 billion 
in 1972 
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Primary Manufacturing 



Some of the products harvested from the Nation's 
forests, such as fuelwood and Christmas trees, are ready 
for use and need only be marketed or transported to the 
final consumer. However, most, such as saw logs, veneer 
logs, and pulpwood, are manufactured into lumber, 
plywood, wood pulp, and other similar items. 

This primary manufacturing is carried out in a group 
of enterprises that have been classified in this study as the 
sawmills and planing mills industry; the veneer and ply- 
wood industry; the pulp, paper and paperboard industry; 
and "all other'' a grouping of various enterprises 
manufacturing such diverse timber products as excelsior, 
wood shingles, cooperage stock, particleboard, and gum 
and wood chemicals. 2 

Lumber, plywood, woodpulp, and paper and 
board most important primary manufacturing 
products 

The most important products of the primary manufac- 
turing industries in 1972 were 31 billion board feet of 
softwood lumber, 6.8 billion board feet of hardwood 
lumber, 18.3 billion square feet (3/8-inch basis) of soft- 
wood plywood, 2.1 billion square feet (3/8-inch basis) of 
hardwood plywood, and 46.8 million tons of woodpulp 
(tables A-8, A-9, and A-10). In addition, these industries 
produced about 59.5 million tons of paper and board 
(mostly from woodpulp); 3.1 million square feet 
(3/4-inch basis) of particleboard; 1.6 million drums of 
rosin (520 pound net basis); 566,000 barrels (50 gallon 
basis); 531,000 tons of charcoal briquets; and numerous 
other products. 

For most products, the volume produced in 1972 
represented substantial increases over output in 1967 and 
1963. For example, between 1963 and 1972 particleboard 
production increased sixfold, softwood plywood produc- 
tion 79 percent, woodpulp production 55 percent, paper 
and board 52 percent, hardwood plywood 25 percent, 
and softwood lumber 12 percent. The only solid wood 
product to exhibit a decline was hardwood lumber with a 
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As shown in figure 6, the value of shipments from each 
of the primary manufacturing industry sectors increased 
between 1963 and 1972. This was also true in terms of 
constant dollars, reflecting the increases in physical out- 
put Discussed earlier. Because product output and prices 
followed somewhat different trends among the various 
industries, the proportion of total shipments attributable 
to each industry in 1972 was somewhat different from 

that in 1Q63 anH 1 Q67 Ovpr thp tntal QtnHv nprinH 
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Value added in the primary manufacturing 
industries $10.1 billion in 1972 

Part of the value of shipments from the primary 
manufacturing industries represents the cost of stum- 
page, logs, fuels, chemicals, and other intermediate prod- 
ucts purchased from other sectors of the economy. When 
the costs of these products were deducted from the value 
of shipments, the value added in primary manufacturing 
amounted to an estimated $10.1 billion in 1972, up some 
51 percent from 1967 and 85 percent above 1963 (tables 
A-13 and A-14). 

As shown in the source notes to table A-13, these 
estimates of value added are somewhat below those given 
in the 1972, 1967, and 1963 Censuses of Manufactures, 
because of differences in definition and coverage. Data 
shown for primary manufacturing industries in Bureau of 
the Census publications include value added by logging 
operations when such operations are conducted by em- 
ployees of the primary industry. For purposes of this 
study, the estimated value added in these logging opera- 
tions was excluded from the totals for primary manufac- 
turing. In addition, the value added for sawmills and 
planing mills in the East, as reported in the Census of 
Manufactures, was adjusted to include the estimated 
value added in small sawmills not covered by Census 
estimates. The combination of these two adjustments 
resulted in an estimated total value added for this study 
some $222.6 million below the Census data for 1972. 

Value added attributed to timber $8.8 billion 

The enterprises classified in the primary manufacturing 
industries based most of their manufacturing operations 
on timber products. For example, timber products com- 
posed about 95 percent of the cost of materials consumed 
in the sawmill and planing mills industry, and nontimber 
materials made up about 5 percent. In the veneer and 
plywood industry and in the pulp, paper, and paperboard 
industry, timber products accounted for about 87 percent 
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Employment in primary manufacturing 
industries 487,900 in 1972 

In 1972, some 487,900 persons were employed in the 
primary manufacturing industries (tables A-17 and 
A-18). This was about 3 percent below the total 502,400 
employed in 1963. Although there was some variation, 
the trend over the entire study period was down for the 
sawmills and planing mills and slightly up for the veneer 
and plywood plants and the pulp, paper, and paperboard 
mills. The industries classified in "all other'' showed an 
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Employment attributed to timber in primary 
manufacturing 426,550 in 1972 

As discussed earlier, most of the timber-based enter- 
prises classified in the primary manufacturing industries 
based part of their manufacturing operations on non- 
timber materials. Because of this, only a part of the total 
employment in these industries was attributed to timber. 
This amounted to the equivalent of 426,550 people in 
1972, down from a total of 437,500 in 1967 and 449,750 
in 1963 (tables A-19 and A-20). 

In 1972, about 43 percent of the employment at- 
tributed to timber in primary manufacturing was in pulp, 
paper, and paperboard mills (fig. 8). An additional 40 
percent was in sawmills and planing mills, 14 percent in 
veneer and plywood plants, and 3 percent in "other" 
primary manufacturing. This was somewhat different 
from the distribution in 1963, when about 44 percent of 
the total was in sawmills and planing mills; 41 percent in 
pulp, paper, and paperboard mills; 13 percent in veneer 
and plywood plants; and 3 percent in "all other." 

These distributions of employment were in large part 
determined by the relative volumes of wood processed, 
the degree of its processing, and trends in these factors. 
The degree of processing is particularly important in ex- 
plaining the relatively large volumes of employment in 
the pulp, paper, and paperboard industry and the veneer 
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Figure 9 

Timber-Based Employment in Primary Manufacturing, 1972 
(Total 426,550) 




Secondary Manufacturing 



Many of the products produced by the primary 
manufacturing industries, such as newsprint, charcoal, 
and lumber and plywood for do-it-yourself use, are ready 
for marketing to final consumers. Other primary prod- 
ucts, however, such as the dissolving grades of wood 
pulp, much of the paper and paperboard, and substantial 
volumes of lumber, veneer and plywood, and particle- 
board are further manufactured into wearing apparel, 
containers, furniture, and other consumer goods. 

This secondary manufacturing is accomplished in 
groups of firms that have been classified for this study as 
the millwork and prefabricated wood products industry; 
the wooden containers industry; the furniture industry; 
the paper and paperboard products industry; the fibers, 
plastics, and textiles industry; and "all other" a group 
which includes firms engaged in wood preservation, and 
in the manufacture of such diverse products as mirror 
and picture frames, shoe lasts, cork products, ships and 
boats, toys, and sporting and athletic goods. 4 

Shipments from selected secondary 
manufacturing industries in 1972 twice 
those in 1963 

In 1972, the total value of shipments from the millwork 
and prefabricated wood products, wooden containers, 
furniture, and paper and paperboard products industries 
amounted to an estimated $35.5 billion (tables A-21 and 
A-22). 5 

About 47 percent of these shipments originated in the 
paper and paperboard products industry, 28 percent in 
the furniture industry, 23 percent in the millwork and 
prefabricated wood products industry, and 2 percent in 
the wooden containers industry. 

Total value of shipments for these selected industries in 
1972 was more than double the $17.4 billion in 1963. 
Although there were increases in shipments from each of 
the four industries during the study period, the millwork 
and prefabricated wood products industry showed the 
largest rise, more than tripling. 6 
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dustries to the total were somewhat different. In 1972, 
about 40 percent of the total originated in the paper and 
paperboard products industry. An additional 21 percent 
was added in the fibers, plastics, and textiles in- 
dustry mostly in firms engaged in throwing, spinning, 
and weaving rayon and in manufacturing rayon clothing. 
The millwork and prefabricated wood products industry 
accounted for another 16 percent, the furniture industry 
14 percent, the wooden containers industry 3 percent, 
and "all other" secondary manufacturing industries 
about 6 percent. This was somewhat different from the 
distribution in 1963, when the millwork and prefabri- 
cated wood products industry composed only 9 percent 
of the total, and the fibers, plastics, and textiles industry 
27 percent. The remaining industries showed relatively 
small changes. 

Because of differences in the importance of timber 
products as a raw material in the various industries, the 
distribution of value added attributed to timber by in- 
dustry was markedly different from that of total value 
added. For example, the value added attributed to timber 
was a relatively small part of the total value added in the 
fibers, plastics, and textile industry, a somewhat larger 
part in the furniture industry, and largest for the mill- 
work and prefabricated wood products, wooden con- 
tainers, and paper and paperboard products industries. 

Figure 10 
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Value Added Attributed to Timber in Secondary Manufacturing, 
by Industry, 1963 and 1972 
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dustry, and 15 percent each in the furniture industry and 
in the paper and paperboard products industry. 

The South had the greatest number of employees in the 
selected secondary manufacturing industries in 1972, 
displacing the North which led in 1963. Among the 
various industries, the South was the largest employer in 
the fibers, plastics, and textiles industry, the furniture in- 
dustry, and the wooden containers industry, while the 
North continued to lead in the millwork and prefabri- 
cated wood products industry and in the paper and 
paperboard products industry. In 1963, the North was 
the largest regional employer in all except the wood con- 
tainer industry. 



Employment attributed to timber in secondary 
manufacturing industries 900,400 in 1972 

In 1972, the employment attributed to timber 
amounted to an estimated 900,400 people (full-time 
equivalent) in the industries classified in the secondary 
manufacturing groupings (including employment at- 
tributed to timber in "all other") (tables A-29 and A-30). 
This was almost 50,000 more than in 1967 and up 14 per- 
cent from the 789,800 estimated for 1963. As discussed 
earlier, these estimates of employment attributed to 
timber were largely based on the relative cost of timber- 
based raw materials consumed. 

About 3 1 percent of the total employment attributed to 
timber in 1972 originated in the paper and paperboard 
products industry (fig. 1 1). An additional 27 percent was 
in the fibers, plastics, and textiles industry, 17 percent in 
the furniture industry, 15 percent in the millwork in- 
dustry, 4 percent in the wooden containers industry, and 
6 percent in "all other " secondary manufacturing in- 
dustries. These were about the same percentages as in 
1963 for the paper and paperboard products, the fur- 
niture, and the wooden containers industries. The fibers, 
plastics, and textiles industry and the "all other" group- 
ing, on the other hand, showed little change in total 
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Construction 



Construction is the most important final use for timber 
products. Recent studies have shown that in the 1960's 
and early 1970's as much as three-fourths of the soft- 
wood lumber and plywood; a tenth of the pulp products; 
all of the poles, piling, and shingles; and significant 
quantities of other timber products consumed in the 
United States, were used in construction. 

Construction, as defined for this study, includes the 
erection, maintenance, and repair of immobile structures 
and utilities, together with their integral service facilities. 
Structures include buildings, docks, bridges, railways, 
and other similar works that are built into or affixed to 
the land. Utilities are such things as electric light and 
power transmission lines, telephone and telegraph lines, 
sewers, and other similar facilities generally used for sup- 
plying services to individuals and establishments. 

Value of construction an estimated $159 
billion in 1972 

Construction grew rapidly during the study period. 
The estimated total value of new construction and 
maintenance and repair construction was about $159.1 
billion in 1972, up from $85.3 billion in 1963. The 
largest single construction component in terms of 
value was residential construction. In 1972, for exam- 
ple, nearly 44 percent of the total value of new construc- 
tion put in place was attributable to private residential 
building (table A-31). Housing is also the most important 
construction sector in terms of wood products use. An 
estimated 41 percent of all of the softwood sawtimber 
products consumed in the United States in 1972 was used 
for new housing units. More than 95 percent of this was 
consumed in the 2.4 million housing units constructed 
on-site (table A-32). 9 

A substantial part of the expenditures for construction, 
and of the value of a firm's production, represents 
payments for construction work subcontracted to other 
firms and payments for materials, components, and sup- 
plies purchased from other sectors of the economy. When 
estimates of these costs (and receints for land develon- 
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Timber-Based Employment in Construction, 1972 
(Total 795,250) 




Transportation and Marketing 



The activities discussed in the earlier sections of this 
report have been concerned with producing and 
harvesting timber products and converting these products 
into finished goods. There are also other kinds of ac- 
tivities involved in preparing timber and related products 
for use by final consumers. These include transporting 
logs and other timber products from local points of 
delivery to manufacturing plants or consumers; trans- 
porting primary and secondary products from points of 
manufacture to final consumers; and marketing these 
products through wholesale and retail channels. These 
activities are carried on in a group of enterprises that 
have been classified as the railroad, truck, and water 
transportation industries, and the wholesale and retail 
trade industries. 

Value added in transportation and marketing 
about $194 billion in 1972 

The total value added in transportation and marketing 
amounted to an estimated $194 billion in 1972, up from 
$127 billion in 1967 and $97 billion in 1963. In all 3 years, 
more than four-fifths of the total originated in market- 
ing, largely in the retail trade sectors (table A-35). 

Value added attributed to timber in 
transportation and marketing, $93 billion 
in 1972 

Only a relatively small part of the activity of enter- 
prises in transportation and marketing was based on 
timber products. In the transportation industries in 1972, 
these products accounted for about 13.5 percent in rail- 
road transportation, 10.3 percent in water transporta- 
tion, and 5.7 percent in truck transportation. In whole- 
sale trade and retail trade, sales of timber products ac- 
counted for slightly over and slightly under 4 percent, 
respectively, of total sales. 

By assuming that value added attributed to timber 
products could be estimated from their relative propor- 
tion of total freight revenues or wholesale or retail sales, 
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By assuming that timber-based employment in 
transportation and marketing could be estimated from 
the proportion of freight revenue from or sales of the 
various timber products, the employment attributed to 
timber was calculated to total the equivalent of 835,150 
employees in 1972, about the same as in 1967 and up 
some 4.3 percent from 800,400 in 1963. 

Marketing accounted for four-fifths of the total com- 
bined employment attributed to timber in transportation 
and marketing in 1972. In all, 669,700 people were 
employed in timber-based marketing activities in 1972, 
up 10 percent from the 610,200 employed in 1963 (table 
A-40). Although there was some fluctuation, employ- 
ment attributed to timber increased in both retail and 
wholesale trade during the study period. 

Employment attributed to timber in transportation, on 
the other hand, declined between 1963 and 1972, drop- 
ping 13 percent to 165,450 (table A-39). Truck transpor- 
tation registered an increase; however, both railroad and 
water transportation employment dropped sharply. 

Because of a number of factors that include popula- 
tion patterns, industry locations, and resource availabil- 
ity, the employment attributed to timber in transporta- 
tion and marketing varied somewhat between the major 
sections of the Nation. In 1972, for example, about 49 
percent of the total was in the North, 32 percent in the 

Figure 16 



South, and 19 percent in the 
represented a substantial propo 
South and decline for the North d 
The percentage in the West show* 
In 1972, the employment attribi 
portation and marketing made u] 
the total employment in these com 
from 5.3 percent in 1963. This 
drops in the percentages both fc 
trade and for truck and water tra 

Average value added per em 
in railroad transportation, 1< 

In 1972, average value added pe 
tation and marketing ranged ft 
$18,010 in railroad transportatioi 
retail trade. There was also a si 
average value added per employe< 
the country within the same indi 
other industries, most of the varia 
tors as regional and industry difi 
manager skills, wage rate, capital 
of operations. 



Timber-Based Employment in Transportation and Marketing, 1972 
(Total 835,1 50) 




Conclusion 



In the preceding sections of this report, estimates of 
value added and employment attributed to timber in the 
major timber-based economic activities have been 
presented. In this section and in table 1 shown on page 
5, these estimates are combined and estimates of total 
gross national product and employment originating in all 
timber-based economic activities are presented. 

About 4.1 percent of the Nation's GNP from 
timber-based economic activities 

The sum of the values added attributed to timber in all 
kinds of timber-based economic activities amounted to 
about $48.5 billion in 1972 (tables A-41 and A-42). This 
represented about 4.1 percent of the Nation's GNP (fig. 
17). This means that about $1 out of every $24 of the 
GNP originated in some type of timber-based economic 
activity. In 1963, the sum of the values added attributed 
to timber totaled $26.1 billion and composed 4.4 percent 
of the GNP. 
Figure 17 
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Among the various activities, value added in timber 
management and harvesting was highest in the West; in 
primary manufacturing in the South; and in secondary 
manufacturing, construction, and transportation and 
marketing in the North. 

One of every 25 workers employed in 
timber-based economic activity 

Employment (full-time equivalent) in all timber-based 
economic activities amounted to 3.3 million people in 
1972 (tables A-43 and A-44). This represented about 4.0 
percent of the total civilian employment in the United 
States in 1972 and means that about 1 out of every 25 
people employed was engaged in some kind of timber- 
based economic activity (fig. 19). In 1963, the employ- 
ment attributed to timber was 3.1 million, about 4.5 per- 
cent of total civilian employment. 

Figure 19 

Employment Originating in Timber-Based 
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Appendix A. 
Tables 



Region 

and State 


1972 


1967 




Volume' 


Value of 
stumpage 
cut 


Value added 
attributed 
to timber 


Volume 1 


Value of 
stumpage 
cut 


Value added 
attributed 
to timber 


Volun 




Thousand Thousand Thousand Thousand Thousand Thousand Thous 
cubic feet dollars dollars cubic feet dollars dollars cubic 



North: 
Northeast: 
Maine 

New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Pennsylvania 

Total 

North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

Total 
Total, North 

South: 
Southeast: 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

Total 

South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Total 
Total, South 

West: 
Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Total 



310,200 


24,550 


24,550 


339,250 


18,900 


18,900 


If- 


50,750 


5,800 


5,800 


42,600 


2,900 


2,900 




42,050 


4,950 


4,950 


39,400 


3,250 


3,250 




14,250 


2,450 


2,450 


31,650 


2,200 


2,200 




1,600 


2 


5 


1,850 


2 


1 




6,000 


850 


850 


11,900 


750 


750 




95,550 


11,250 


11,250 


133,400 


10,750 


10.750 


V. 


11,900 


1,150 


1,150 


45,900 


3,500 


3,500 




138,500 


14,850 


14,850 


166,300 


10,550 


10,550 


2( 


670,800 


66,050 


66,050 


812,250 


52,900 


52,900 


7? 


87,450 


19,850 


19,850 


104,000 


14,000 


14,000 


c 


45,000 


8,250 


8,250 


58,750 


7,150 


7,150 


i 


38,450 


6,600 


6,600 


82,550 


10,600 


10,600' 




201,000 


21,100 


21,100 


197,700 


15,200 


15,200 


2 


194,650 


21,750 


21,750 


181,400 


14,250 


14,250 


2( 


143,750 


14,700 


14,700 


151,050 


13,200 


13,200 


1< 


22,900 


3,200 


3,200 


20,950 


1,650 


1,650 




90,250 


13,850 


13,850 


100,800 


10,750 


10,750 


1 


900 


3 


1 


1,400 


' 


2 




14,050 


1,000 


1,000 


17,450 


800 


800 




6,100 


1,100 


1,100 


9,700 


800 


800 




1 1 ,050 


1,350 


1,350 


8,600 


700 


700 




855,550 


112,850 


112,850 


934,350 


89,200 


89,200 


9. 


1,526,350 


178,900 


178,900 


1,746,600 


142,100 


142,100 


1,7. 


8,900 


1,300 


1,300 


13,650 


950 


950 




48,250 


9,900 


9,900 


46,700 


5,500 


5,500 




283,350 


49,400 


49,400 


292,950 


32,950 


32,950 


3< 


92,800 


13,500 


13,500 


125,300 


10,000 


10,000 


\t 


462,050 


86,050 


86,050 


434,700 


49,950 


49,950 


4^ 


374,850 


72,050 


72,050 


400,800 


48,600 


48,600 


2 


732,200 


129,750 


129,750 


644,100 


72,400 


72,400 


5' 


273,250 


45,000 


45,000 


254,550 


29,500 


29,500 


2 


2,275,650 


406,950 


406,950 


2,212,750 


249,850 


249,850 


2,1 


114,800 


15,900 


15,900 


110,000 


10,150 


10,150 


1 


155,000 


20,400 


20,400 


162,350 


14,150 


14,150 


1 


801 ,800 


123,050 


123,050 


711,200 


65,150 


65,150 


4 


610,900 


95,250 


95,250 


483,650 


44,850 


44,850 


3 


540,400 


93,500 


93,500 


466,400 


47,450 


47,450 


4 


642,400 


114,150 


114,150 


531,750 


58,150 


58,150 


3 


64,400 


10,700 


10,700 


35,300 


3,100 


3,100 




424,350 


81,200 


81,200 


311,600 


33,800 


33,800 


2 


3,354,050 


554,150 


554,150 


2,812,250 


276,800 


276,800 


2,3 


5,629,700 


961,100 


961,100 


5,025,000 


526,650 


526,650 


4,4 


280,300 


62,750 


62,750 


274,400 


24,750 


24,750 


2 


320,100 


84,900 


84,900 


310,650 


34,050 


34,050 


2 


44,300 


5,500 


5,500 


33,650 


3,650 


3,650 




38,650 


3,050 


3,050 


34,750 


2,200 


2,200 




49,550 


4,550 


4,550 


41,050 


2,950 


2,950 




87,450 


13,350 


13,350 


95,150 


11,200 


11,200 




9,850 


900 


900 


10,950 


750 


750 




2,800 


J 


2 


5,550 


2 


2 




833,000 


175,100 


175,100 


806,150 


79,800 


79,800 


6- 



Table A -2 Estimated employment in timber management in the United States, by region and State, I 



(Number) 



Region and State 


1972 


1967 


1963 


Region and State 


1972 1 


North: 








South Central: 




Northeast: 








Kentucky 


2,250 


Maine 


3,250 


2,850 


2,550 


Tennessee 


3,000 


New Hampshire 


800 


750 


700 


Alabama 


3,800 


Vermont 


750 


650 


600 


Mississippi 


3,900 


Massachusetts 


900 


900 


900 


Arkansas 


3,400 


Rhode Island 


' 




' 


Louisiana 


3,600 


Connecticut 


i 


i 


' 


Oklahoma 


900 


New York 


2,600 


2,400 


2,050 


Texas 


2,550 


New Jersey 
Pennsylvania 


600 
2,850 


500 
2,600 


2,400 


Total 


23,400 


Total 


12,400 


11,300 


10,250 


Total, South 


48,700 


North Central: 








West: 




Ohio 


1,400 


1,300 


1,200 


Mountain: 




Indiana 


550 


550 


550 


Montana 


3,400 


Illinois 


1,700 


1,600 


1,550 


Idaho 


2,450 


Michigan 


2,900 


2,700 


2,500 


Wyoming 


500 


Wisconsin 


3,050 


2,700 


2,500 


Colorado 


1,600 


Minnesota 


1,850 


1,800 


1,700 


New Mexico 


950 


Iowa 


1 





1 


Arizona 


1,050 


Missouri 


2,100 


1,950 


1,850 


Utah 


1 ,250 


North Dakota 


1 


1 




Nevada 


' 


South Dakota 
Nebraska 


600 


' 


' 


Total 


1 1 ,650 


ansas 








Pacific: 










Total 


15,300 


14,250 


13,000 


Washington 


5,600 


Total, North 


27,700 


25,550 


23,250 


Oregon 
California 
Alaska 


7,800 
13,550 
1 950 


South: 








Hawaii 




Southeast: 
Delaware 


1 fWVl 






Total 


29,150 


Maryland 
Virginia 


1 ,IAAJ 

3,500 


900 
3,100 


800 
2,800 


Total, West 


40,800 


West Virginia 
North Carolina 


1 ,700 
4,350 


1,500 
3,850 


1,350 
3,450 


Total, United States 


117,200 1 


South Carolina 


2,950 


2,700 


2,550 






Georgia 


6,650 


6,000 


5,500 






Florida 


5,100 


4,550 


4,050 






Total 


25,300 


22,700 


20,650 







1 Less than 500 employees. 

Note: Estimates of the number of temporary employees and forest landowners engaged in timber management activities have been converted to a full-tin 
number of professional foresters employed; however, information from the Journal of Forestry, the Economic Importance of Timber in the United States a 
the total 117,200 persons employed in 1972 were professional foresters. 

Sources: Estimates of the full-time equivalent of the number of employees engaged in timber management activities were derived from data published in th< 
the Census, 1960 and 1970 Censuses of Population, the journal of Forestry, the Economic Importance of Timber in the United States and from data in i 
Bureau of Land Management, U.S. Department of the Interior, and the Forest Service, U.S. Department of Agriculture. 
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in the United States, by region and State, 1972, 1967, and 1963 

(Thousand dollars) 





1972 


1967 










Value added 






Value added 




Region 


Value 


Value added 


attributed 


Value 


Value added 


attributed 


Value 


and State 






to timber 






to timber 




North: 
















Northeast: 
















Maine 


99,400 


44,400 


44,400 


86,300 


40,900 


40,900 


59,30( 


New Hampshire 


19,300 


6,700 


6,700 


10,900 


4,450 


4,450 


11,75( 


Vermont 


15,450 


6,550 


6,550 


11,000 


6,050 


6,050 


14,45( 


Massachusetts 


6,900 


2,950 


2,950 


9,250 


4,250 


4,250 


7,3(X 


Rhode Island 


650 


2 


1 


2 


2 


1 


8CX 


Connecticut 


3,250 


1,350 


1,350 


3,700 


1,700 


1,700 


5.3CX 


New York 


39,200 


20,450 


20,450 


39,750 


21,150 


21,150 


46,45( 


New Jersey 


4,550 


3,150 


3,150 


14,000 


7,600 


7,600 


10,65 


Pennsylvania 


59,500 


32,200 


32,200 


49,500 


27,200 


27,200 


60.6CX 


Total 


248,200 


118,000 


118,000 


224,650 


113,550 


113,550 


216.6CX 


North Central: 
















Ohio 


40,250 


18,200 


18,200 


30,350 


15,400 


15,400 


24,15( 


Indiana 


24,750 


12,250 


12,250 


22,100 


11,350 


11,350 


17,15( 


Illinois 


17,800 


8,850 


8,850 


20,100 


8,800 


8,800 


12,65 


Michigan 


81,850 


42,800 


42,800 


63,600 


37,750 


35,750 


61.6CX 


Wisconsin 


76,350 


37,100 


37,100 


57,950 


27,800 


27,800 


60.3CK 


Minnesota 


52,900 


25,700 


25,700 


50,300 


24,150 


24,150 


59,2(X 


Iowa 


9,500 


4,850 


4,850 


6,100 


2,850 


2,850 


6,15( 


Missouri 


33,800 


17,100 


17,100 


26,600 


12,450 


12,450 


26,6CX 


North Dakota 




* 


1 


1 


2 


1 




South Dakota 


4,250 


2,200 


2,200 


3,700 


1,750 


1,750 


1,35 


Nebraska 


2,900 


1,500 


1,500 


2,700 


1,300 


1,300 


2,35 


Kansas 


4,000 


2,050 


2,050 


2,350 


1,100 


1,100 


1,95< 


Total 


348,800 


172,850 


172,850 


286,200 


142,850 


142,850 


273, 8CK 


Total, North 


597,000 


290,850 


290,850 


510,850 


256,400 


256,400 


490.4CX 


South: 
















Southeast: 
















Delaware 


3,900 


1,950 


1,950 


4,100 


2,600 


2,600 


2.9CK 


Maryland 


24,450 


11,950 


11,950 


14,950 


9,450 


9,450 


17.0CK 


Virginia 


116,900 


58,800 


58,800 


79,700 


42,900 


42,900 


93,6(X 


West Virginia 


36,100 


17,050 


17,050 


32,200 


18,200 


18,200 


34,OCK 


North Carolina 


199,400 


91,500 


91,500 


122,500 


69,250 


69,250 


104.7CK 


South Carolina 


159,200 


86,600 


86,600 


110,500 


58,650 


58,650 


67,75 


Georgia 


304,950 


145,450 


145,450 


185,050 


92,900 


92,900 


156,85 


Florida 


104,450 


48,500 


48,500 


'71,000 


37,250 


37,250 


56,801 


Total 


949,350 


461,800 


461,800 


620,000 


331,200 


331,200 


533,601 


South Central: 
















Kentucky 


41,850 


20,400 


20,400 


28,250 


14,700 


14,700 


34,95 


Tennessee 


54,500 


26,450 


26,450 


39,450 


18,850 


18,850 


38,35 


Alabama 


298,750 


164,950 


164,950 


174,050 


91,400 


91,400 


107,75 


Mississippi 


225,700 


107,700 


107,700 


116,600 


53,050 


53,050 


80,20( 


Arkansas 


216,850 


98,000 


98,000 


119,800 


57,300 


57,300 


97,10 


Louisiana 


262,200 


145,300 


145,300 


137,750 


62,950 


62,950 


87,25 


Oklahoma 


25,150 


11,500 


11,500 


8,750 


4,100 


4,100 


11,85 


Texas 


178,300 


64,900 


64,900 


78,300 


39,400 


39,400 


66,55 


Total 


1,303,300 


639,200 


639,200 


703,950 


341,750 


341,750 


524,90 


Total, South 


2,252,650 


1,101,000 


1,101,000 


1,322,950 


672,950 


672,950 


1,057,60 


West: 
















Mountain: 
















Montana 


171,700 


94,950 


94,950 


94,650 


50,850 


50,850 


65,90 


Idaho 


184,900 


76,900 


76,900 


111,650 


53,300 


53,300 


86,05 


Wyoming 


21,200 


11,500 


11,500 


9,600 


5,400 


5,400 


4,95 


Colorado 


16,300 


8,200 


8,200 


9,700 


5,500 


5,500 


13,85 


New Mexico 


23,950 


15,950 


15,950 


12,900 


9,150 


9,150 


13,95 


Arizona 


41,400 


28,750 


28,750 


28,400 


19,750 


19,750 


19,65 



Table A-6 Estimated employment in timber harvesting in the United States, by major product and regi 



(Number) 



Region 


Total 
employees 


Product 


Saw logs 


Veneer logs 






1972 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


19,350 
25,900 


7,750 
8,800 


2 


45,250 


16,550 


900 


40,300 
57,200 


11,400 
18,900 


2,500 
7,150 


97,500 


30,300 


9,650 


8,350 
39,300 


5,900 
24,200 


1,000 
8,900 


47,650 


30,100 


9,900 


190,400 


76,950 


20,450 


1967 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


28,700 
34,200 


8,850 
10,900 


650 
650 


62,900 


19,750 


1,300 


54,300 
63,800 


14,350 
23,500 


2,250 
5,150 


118,100 


37,850 


7,400 


10,200 
45,150 


6,950 
26,300 


1,250 
9,600 


55,350 


33,250 


10,850 


236,350 


90,850 


19,550 


1963 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 


32,700 
40,800 


9,600 
11,350 


850 
750 


73,500 


20,950 


1,600 


69,350 
67,650 


17,850 
26,250 


2,450 
1,250 


137,000 


44,100 


3,700 


West: 
Mountain 
Pacific 

Total 


9,400 
56,650 


7,550 
34,100 


500 
12,650 


66,050 


41,650 


13,150 



Table A-7 Estimated employment in timber harvesting in the United States, by region and State, 1972, ] 

(Number) 



Region and State 


1972 


1967 


1963 


Region and State 


1972 


1967 


North: 
Northeast: 
Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Pennsylvania 

Total 

North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

Total 
Total, North 

South: 
Southeast: 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

Total 


8,600 
1,450 
1,300 

2,900 
4,100 


10,900 
1,450 
1,400 
1,300 

500 
5,050 
1,950 
6,100 


8,850 
1,700 
2,000 
1,200 

1,000 
7,200 
1,650 
8,900 


South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Total 
Total, South 

West: 
Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Total 

Pacific: 
Washington 
Oregon 
California 
Alaska 
Hawaii 

Total 
Total, West 
Total, United States 


2,050 
2,700 
13,650 
10,550 
9,200 
10,850 
1,100 
7,100 


2,6C 
3,7< 
16,1* 
11, 2( 
10,5! 
11, 7( 
9( 
6,9. 


57,200 


63, 8( 


19,350 


28,700 


32,700 


97,500 


118,1 


2,700 
1,400 
1,200 
5,900 
5,650 
4,100 
800 
3,150 


3,700 
2,200 
3,500 
6,900 
6,200 
5,200 
850 
4,100 

700 


3,700 
2,150 
1,900 
8,850 
8,550 
7,900 
1,100 
5,400 


2,750 
3,150 

550 
950 


3,4( 
3,9( 

6( 
1,3( 


8,350 


10,2( 


12,950 
17,200 
8,350 
800 


14,6. 
20,9. 
8,7( 
8. 


25,900 


34,200 


40,800 


45,250 


62,900 


73,500 


800 
4,800 
1,600 
7,700 
6,350 
14,150 
4,750 


1,050 
6,400 
3,000 
9,850 
8,950 
18,600 
6,200 


1,800 
11,150 
4,400 
12,000 
8,050 
24,350 
7,400 


39,300 


45,1. 


47,650 


55,3. 


190,400 


236,3. 


40,300 


54,300 


69,350 



' Less than 500 employees. 
Sources: See table A-6. 



Table A-8 Estimated production of lumber in the United States, by major species groups 



(Million board feet) 



Region and species group 


1963 


1964 


1965 


1966 


1967 


1968 


1969 


North: 
Northeast: 
Softwoods 
Hardwoods 

Total 

North Central: 
Softwoods 
Hardwoods 

Total 

Total North: 
Softwoods 
Hardwoods 

Total 

South: 
Southeast: 
Softwoods 
Hardwoods 

Total 

South Central: 
Softwoods 
Hardwoods 

Total 

Total South: 
Softwoods 
Hardwoods 

Total 

West: 
Mountain: 
Softwoods 
Hardwoods 

Total 

Pacific: 
Softwoods 
Hardwoods 

Total 

Total West: 
Softwoods 
Hardwoods 

Total 

United States: 
Softwoods 
Hardwoods 


623 
856 


673 
862 


644 
884 


655 
925 


629 
907 


645 
928 


644 
1,035 


1,479 


1,535 


1,528 


1,580 


1,536 


1,573 


1,679 


470 
1,256 


369 
1,426 


368 

1,432 


383 
1,458 


371 
1,471 


423 
1,449 


392 

1,528 


1,726 


1,795 


1,800 


1,841 


1,842 


1,872 


1,920 


1,093 
2,112 


1,042 
2,288 


1,012 
2,316 


1,038 
2,383 


1,000 

2,378 


1,068 

2,377 


1,036 
2,563 


3,205 


3,330 


3,328 


3,421 


3,378 


3,445 


3,599 


2,907 
2,334 


3,075 
2,072 


3,109 

2,141 


3,117 
2,258 


3,012 
2,192 


3,116 
2,132 


3,092 
2,114 


5,241 


5,147 


5,250 


5,375 


5,204 


5,248 


5,206 


3,466 
2,529 


3,641 
2,754 


3,795 
2,849 


3,742 
2,892 


3,743 
2,663 


4,025 
2,523 


4,352 
2,648 


5,995 


6,395 


6,644 


6,634 


6,406 


6,548 


7,000 


6,373 
4,863 


6,716 
4,826 


6,904 
4,990 


6,859 
5,150 


6,755 
4,855 


7,141 
4,655 


7,444 
4,762 


11,236 


1 1 ,542 


1 1 ,894 


12,009 


11,610 


11,796 


12,206 


3,702 
39 


4,038 
9 


4,116 
9 


4,149 
18 


4,154 
17 


4,528 
17 


4,361 
16 


3,741 


4,047 


4,125 


4,167 


4,171 


4,545 


4,377 


16,384 
140 


17,488 
152 


17,263 
152 


16,801 
186 


15,402 
180 


16,548 
139 


15,501 
141 


16,524 


17,640 


17,415 


16,987 


15,582 


16,687 


15,642 


20,086 

179 


21,526 
161 


21,379 
161 


20,950 
204 


19,556 
197 


21,076 
156 


19,862 

157 


20,265 


21,687 


21,540 


21,154 


19,753 


21,232 


20,019 


27,552 
7,154 


29,284 
7,275 


29,295 

7,467 


28,847 
7,737 


27,311 
7,430 


29,285 
7,188 


28,342 
7,482 



Table A-9 Estimated production of plywood in the United States, by major species groups and n 



(Million square feet, 3/8-inch basis) 



Region and species group 


1963 


1964 


1965 


1966 


1967 


1968 


1969 


North: 
Northeast: 
Softwoods 
Hardwoods 

Total 

North Central: 
Softwoods 
Hardwoods 

Total 

Total, North: 
Softwoods 
Hardwoods 

Total 

South: 
Southeast: 
Softwoods 
Hardwoods 

Total 

South Central: 
Softwoods 
Hardwoods 

Total 

Total, South: 
Softwoods 
Hardwoods 

Total 

West: 
Mountain: 
Softwoods 
Hardwoods 

Total 

Pacific: 
Softwoods 
Hardwoods 

Total 

Total, West: 
Softwoods 
Hardwoods 

Total 

United States: 
Softwoods 
Hardwoods 

Total 


177 


194 


211 


208 


172 


166 


162 


177 


194 


211 


208 


172 


166 


162 


274 


310 


306 


325 


284 


281 


290 


274 


310 


306 


325 


284 


281 


290 


451 


504 


517 


533 


456 


447 


452 


451 


504 


517 


533 


456 


447 


452 


555 


572 


22 
603 


181 

654 


343 
616 


555 
596 


687 
594 


555 


572 


625 


835 


959 


1,151 


1,281 


201 


80 
212 


380 

257 


959 

281 


1,436 
230 


1,818 
208 


2,188 
178 


201 


292 


637 


1,240 


1,666 


2,026 


2,366 


756 


80 

784 


402 
860 


1,140 
935 


1,779 
846 


2,373 
804 


2,875 
772 


756 


864 


1,262 


2,075 


2,625 


3,177 


3,647 


358 


495 


730 


892 


1 ,062 


1 ,065 


918 


358 


495 


730 


892 


1,062 


1 ,065 


918 


9,858 
476 


11,103 
624 


11,315 

672 


11,022 
608 


10,116 
614 


1 1 ,257 
758 


9,901 
645 


10,334 


11,727 


11,987 


1 1 ,630 


10,730 


12,015 


10,546 


10,216 

476 


11,598 
624 


12,045 
672 


11,914 
608 


11,178 
614 


12,322 
758 


10,819 
645 


10,692 


12,222 


12,717 


12,522 


11,792 


13,080 


11,464 


10,216 
1,683 


11,679 
1,912 


12,447 
2,049 


13,045 
2,076 


13,054 
1,916 


14,695 
2,009 


13,694 
1,869 


11,899 


13,591 


14,496 


15,130 


14,873 


16,704 


15,563 1 



Table A-10 Estimated production of wood pulp in the United States, by regioi 



(Thousand short tons) 



Region 


1963 


1964 


1965 


1966 


1967 


1968 


1969 


North: 
Northeast 
North Central 

Total, North 

South: 
Southeast 
South Central 

Total, South 

West: 
Mountain 
Pacific 

Total, West 
Total, United States 


3,143 
3,223 


3,201 
3,331 


3,232 
3,438 


3,408 
3,517 


3,769 
3,407 


3,975 
3,606 


4,036 
3,946 


6,366 


6,532 


6,670 


6,925 


7,176 


7,581 


7,982 


10,647 
7,241 


11,473 
8,238 


12,183 
8,473 


12,995 
9,381 


12,828 
9,294 


13,808 
9,990 


14,388 
13,043 


17,888 


19,71] 


20,656 


22,376 


22,122 


23,798 


27,430 


569 

5,298 


585 
5,601 


621 
6,046 


678 
6,660 


751 
6,612 


799 

7,221 


804 
7,201 


5,868 


6,186 


6,667 


7,339 


7,362 


8,020 


8,004 


310,121 


32,429 


33,993 


36,640 


36,660 


39,400 


43,416 



Note: Data may not add to totals due to rounding. 

Source: U.S. Department of Commerce, Bureau of the Census, Pulp, paper, and board. Curr. Indus. Reps. Ser. M26A, (annual). 



Table A-ll Estimated value of shipments from primary manufacturing industries in the Unit 
by industry and region, 1972, 1967, and 1963 



(Thousand dollars) 



Region 


Total 


Sawmills 
and planing 
mills 


Veneer and 
plywood 
plants 


Pulp 
and 
boa 




1972 




North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


3,016,850 
2,157,050 


383,900 
446,200 


73,800 
170,200 


2 * 

2,4 


6,173,900 


830,100 


244,000 


5,C 


4,470,600 
4,909,500 


1,262,000 
1,693,800 


462,100 
499,400 


2,1 
2,1 


9,380,100 


2,955,800 


961,500 


5,( 


800,200 
6,663,700 


641,900 
3,146,900 


110,000 
1,607,800 


1,< 


7,463,900 


3,788,800 


1,717,800 


1,< 


23,107,900 


7,574,700 


2,923,300 


11," 


1967 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 

Mountain 
Pacific 

Total 
Total, United States 


2,491,600 
2,427,300 


264,600 
257,200 


57,700 
146,700 


2, 
1,< 


4,918,900 


521,800 


204,400 


4, 


2,984,250 
2,790,750 


725,050 
979,650 


225,000 
177,000 


l t < 
1,- 


5,775,000 


1,704,700 


402,000 


3,< 


515,450 
3,811,350 


387,700 
1 ,562,900 


54,700 
1,026,100 


1, 


4,326,800 


1 ,950,600 


1,080,800 


j 


15,020,700 


4,177,100 


1,687,200 


8, 


1963 


North: 
Northeast 
North Central 


2,107,950 
1,974,700 


211,600 
221,550 


49,500 
143,250 


U 

1, 



Table A-12 Estimated value of shipments from primary manufacturing industries in t\ 

by region and State, 1972, 1967, and 1963 



(Thousand dollars) 



Region and State 


1972 


1967 


1963 


Region and State 


1972 


North: 
Northeast: 
Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Pennsylvania 

Total 

North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

Total 
Total, North 

South: 
Southeast: 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

Total 


762,000 
166,550 
87,800 
317,450 
12,150 
107,200 
630,950 
258,500 
674,250 


588,750 
144,500 
56,850 
317,400 
6,050 
89,300 
533,850 
242,650 
512,250 


433,500 
119,100 
50,900 
281,500 
4,750 
74,700 
474,950 
223,750 
444,800 


South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Total 
Total, South 

West: 
Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Total 


221,850 
544,850 
902,450 
737,550 
771,850 
956,850 
145,250 
628,850 


4,909,500 
9,380,100 

226,900 
387,100 
19,600 
37,800 
49,450 
56,000 
18,400 
4,950 


3,016,850 


2,491,600 


2,107,950 


625,200 
193,100 
192,550 
592,550 
1,056,650 
322,300 
35,200 
91,950 
3,500 
12,800 
2,150 
29,100 


488,550 
163,400 
165,000 
459,000 
811,050 
222,550 
26,250 
66,800 
750 
6,050 
2,200 
15,700 


393,650 
142,900 
123,300 
377,800 
653,550 
181,200 
22,550 
60,550 
850 
4,100 
1,000 
13,250 


800,200 


Pacific: 
Washington 
Oregon 
California 
Alaska 
Hawaii 

Total 
Total, West 


1,979,050 
2,954,600 
1,636,900 
92,000 
1,150 


3,157,050 


2,427,300 


1,974,700 


6,173,900 


4,918,900 


4,082,650 


27,400 
202,600 
793,550 
115,650 
944,050 
584,350 
1,172,100 
630,900 


17,450 
125,650 
542,150 
95,650 
647,950 
365,300 
737,700 
452,400 


12,900 
89,050 
428,900 
78,200 
474,700 
303,400 
615,400 
398,950 


6,663,700 


7,463,900 


Total, United States 


23,017,900 


4,470,600 


2,984,250 


2,401,500 



Note: Industry composition and definitions are given in Appendix B. 
Sources: See table A-l I. 



Footnote for Table A-ll. 



' Includes enterprises manufacturing particleboard, excelsior, wood shingles, cooperage, and gum and wood naval stores. 

Note: Industry composition and definitions are given in Appendix B. 

Sources: Value of shipments: U.S. Department of Commerce, Bureau of the Census. 1963, 1967, and 1972 Censuses of Manufactures. The sawmill 



Table A-13 Estimated value added in primary manufacturing industries in the United States, by industry and regio 



(Thousand dollars) 







Sawmills 


Veneer and 


Pulp, 


Region 




and planing 


plywood 


and p 




Total 


mills 


plants 


board 



1972 



North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


1,294,500 
1,384,600 


130,800 
157,450 


29,800 
72,050 


1,12? 
1,114 


2,679,100 


288,250 


101,850 


2,24: 


1,946,150 
2,183,450 


479,500 
675,650 


187,400 
217,100 


1,16: 
1,19! 


4,129,600 


1,155,150 


404,500 


2,35< 


338,950 
2,921,200 


279,650 
1,306,300 


34,250 
697,800 


1< 
795 


3,260,150 


1,585,950 


732,050 


81< 


10,068,850 


3,029,350 


1,238,400 


5,41' 



1967 



North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


1,131,550 
1,140,150 


93,050 
93,800 


22,850 
64,600 


1,00< 
96. 


2,271,700 


186,850 


87,250 


1,97< 


1,408,000 
1,281,250 


277,150 
371,850 


89,150 
71,850 


98. 
78' 


2,689,250 


649,000 


161,000 


1,77. 


198,100 
1,507,400 


144,900 
544,850 


18,850 
381,600 


3. 

55' 


1,705,500 


689,750 


400,450 


59( 


6,666,450 


1,525,600 


648,700 


4,34( 



North: 
Northeast 
North Central 

Total 



929,100 
909,650 



1,838,750 



66,100 
78,500 



144,600 



20,600 
59,050 

79,650 



Table A-14 Estimated value added in primary manufacturing industries in the United States, by re; 

(Thousand dollars) 



Region and State 


1972 


1967 


1963 


Region and State 


197: 


North: 
Northeast: 
Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Pennsylvania 

Total 

North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

Total 
Total, North 

South: 
Southeast: 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 


318,500 
62,650 
35,500 
150,050 
5,450 
50,550 
268,200 
121,450 
282,150 


262,550 
58,700 
22,450 
152,700 
2,950 
42,500 
232,850 
123,300 
233,550 


212,650 
38,200 
16,950 
136,150 
2,400 
33,900 
194,150 
106,700 
188,000 


South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Total 
Total, South 

West: 
Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Total 


95, 
226, 
415, 
323, 
346, 
435, 
65, 
275, 


2,183, 
4,129, 

97, 
157, 
8, 
16, 
22, 
25, 



2, 


1,294,500 


1,131,550 


929,100 


272,900 
87,500 
84,200 
255,600 
465,400 
149,200 
16,650 
33,250 
1,300 
6,500 
950 
11,150 


252,650 
72,700 
79,550 
198,200 
382,500 
105,450 
12,550 
25,500 

2,750 
850 
7,150 


194,250 
62,700 
55,350 
161,700 
307,650 
86,700 
10,400 
22,100 

1,750 
450 
6,250 


338, 


Pacific: 
Washington 
Oregon 
California 
Alaska 
Hawaii 


878, 
1,282, 
718, 
41, 


1,384,600 


1,140,150 


909,650 


2,679,100 

11,950 
90,300 
358,300 
50,250 
390,750 
249,700 
527,250 
267,650 


2,271,700 

7,450 
61,900 
267,400 
43,450 
292,900 
167,500 
352,750 
214,650 


1,838,750 

5,050 
43,400 
201,350 
32,750 
219,000 
137,400 
307,600 
191,000 


Total 


2,921, 


Total, West 
Total, United States 


3,260, 

1 
10,068, 


Total 


1,946,150 


1 ,408,000 


1,137,550 



1 Less than 500 thousand dollars. 

Note: Industry composition and definition are given in Appendix B. 

Sources: See table A-13. 



Footnotes for Table A-13. 

1 Includes enterprises manufacturing particleboard, excelsior, wood shingles, cooperage, and gum and wood naval stores. 

Note: Industry composition and definitions are given in Appendix B. 

Sources: Value added: U.S. Department of Commerce, Bureau of Census, 1963, 1967, and 1972 Censuses of Manufactures. The sawmills am 
elude the value added in small eastern mills not covered by Census estimates, and to exclude the value added in logging and woods operations < 
plywood and pulp, paper, and paperboard industries values added were also adjusted to exclude the value reported by Census and the com 
Estimates of values added for States and regions for which no Census information was published were derived from table footnotes and ind 





1972 


1967 


Region 


Census 


This 
study 


Census 


This 
study 




Thousand Thousand Thousand Thousand 
dollars dollars dollars dollars 



Table A-15 Estimated value added attributed to timber in primary manufacturing industries in the 1 

by industry and region, 1972, 1967, and 1963 



(Thousand dollars) 







Sawmills 


Veneer and 


Pulp, 


Region 




and planing 


plywood 


and p 




Total 


mills 


plants 


board 



North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


1,108,650 
1,176,950 


124,300 
149,600 


26,850 
64,800 


952 
936 


2,285,600 


273,900 


91,650 


1,888 


1,693,100 
1,910,300 


455,550 
641,850 


163,050 
188,900 


984 
1,013 


3,603,400 


1,097,400 


351,950 


1,997 


313,350 
2,594,600 


265,600 
1,239,400 


29,450 
600,100 


14 
682 


2,907,950 


1,505,000 


629,550 


696 


8,796,950 


2,876,300 


1,073,150 


4,583 


1967 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


942,650 
937,650 


88,400 
89,100 


20,550 
57,950 


828 

774 


1,880,300 


177,500 


78,500 


1,603 


1,148,850 
1,082,100 


263,300 
353,250 


80,200 
64,700 


752 
619 


2,230,950 


616,550 


144,900 


1,371 


181,000 
1,336,450 


137,650 
517,450 


17,000 
343,450 


25 
454 


1,517,450 


655,100 


360,450 


479 


5,628,700 


1,449,150 


583,850 


3,454 


1963 


North: 
Northeast 
North Central 

Trtt.il 


793,400 
780,100 


62,800 
74,600 


18,550 
53,150 


707 
639 


i *->i <rwi 


117 A(V\ 


71 7fin 


t 1A6 



Table A-16 Estimated value added attributed to timber in primary manufacturing industries 

by region and State, 1972, 1967, and 1963 



(Thousand dollars) 



Region and State 


1972 


1967 


1963 


Region and State 


1972 


North: 
Northeast: 
Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Pennsylvania 

Total 

North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

Total 
Total, North 

South: 
Southeast: 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

Total 


273,000 
54,400 
31,300 
128,300 
4,050 
43,200 
230,200 
100,750 
243,450 


225,150 
50,600 
19,200 
127,500 
2,150 
33,050 
195,700 
95,050 
194,250 


181,900 
33,500 
15,200 
116,150 
1,750 
28,900 
166,250 
88,550 
161,200 


South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Total 
Total, South 

West: 
Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Total 

Pacific: 
Washington 
Oregon 
California 
Alaska 
Hawaii 

Total 
Total, West 


85,150 
202,500 
363,250 
282,450 
307,350 
373,800 
52,650 
243,150 


1,910,300 
3,603,400 

89,350 
146,450 
8,450 
15,300 
20,650 
23,050 
7,950 
2,150 


1,108,650 


942,650 


793,400 


. 233,650 
75,600 
70,450 
214,800 
398,250 
121,450 
13,800 
31,250 
1,150 
6,150 
750 
9,650 


206,200 
61,000 
61,650 
159,300 
323,150 
84,700 
9,400 
23,100 

2,650 
750 
5,500 


165,600 
55,500 
46,950 
139,250 
263,900 
72,100 
8,650 
20,300 

1,650 
5,450 


313,350 


786,050 
1,122,750 
647,800 
37,500 
500 


1,176,950 


937,650 


780,100 


2,285,600 

10,350 
77,250 
304,900 
46,700 
342,600 
217,700 
457,250 
236,350 


1,880,300 

6,050 
51,750 
215,450 
40,150 
251,700 
131,700 
278,000 
174,050 


1,573,500 

4,450 
37,400 
176,750 
30,250 
194,650 
121,200 
269,950 
166,850 


2,594,600 


2,907,950 


Total, United States 


8,796,950 


1,693,100 


1,148,850 


1,001,500 



1 Less than 500 thousand dollars. 

Note: Industry composition and definitions are given in Appendix B. 

Sources: See table A- 15. 



Table A-17 Estimated employment in primary manufacturing industries in the United Sti 
by industry and region, 1972, 1967, and 1963 



(Number) 







Sawmills 


Veneer and 


Pulp, 


Region 




and planing 


plywood 


and f 




Total 


mills 


plants 


board 



North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


69,750 
72,600 


10,300 
12,000 


2,650 
5,150 


56 
52 


142,350 


22,300 


7,800 


109 


97,300 
110,200 


37,750 
51,800 


13,050 
11,850 


41 
41 


207,500 


89,550 


24,900 


82 


18,300 
119,750 


14,950 
56,700 


1,550 
32,150 


1 
24 


138,050 


71,650 


33,700 


25 


487,900 


183,500 


66,400 


217 



1967 



North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 


81,550 
79,400 


12,050 
11,950 ' 


2,950 
6,550 


65 
58 


160,950 


24,000 


9,500 


124 


101,100 
106,350 


41,300 
56,900 


13,400 
8,750 


43 
36 


207,450 


98,200 


22,150 


79 


West: 
Mountain 
Pacific 

Total 
Total, United States 


18,900 
114,600 


15,550 
51,350 


1,700 
36,850 


1 
23 


133,500 


66,900 


38,550 


25 


501,900 


189,100 


70,200 


229 



1963 



North: 










Northeast 


81,950 


12,100 


2,650 


66 


North Central 


74,900 


13,350 


7,000 


52 


Total 


156,850 


25,450 


9,650 


118 


South: 










Southeast 


106,400 


50,100 


12,350 


40 


South Central 


107,850 


65,100 


4,700 


33 



Table A-18 Estimated employment in primary manufacturing industries in the United States, by regH 

(Number) 



Region and State 


1972 


1967 


1963 


Region and State 


1972 


North: 








South Central: 




Northeast: 








Kentucky 


6,00 


Maine 


16,300 


18,300 


16,750 


Tennessee 


12,75 


New Hampshire 


4,250 


4,400 


4,400 


Alabama 


21,00 


Vermont 


2,000 


2,350 


2,650 


Mississippi 


16,75 


Massachusetts 


7,950 


11,300 


12,050 


Arkansas 


18,15 


Rhode Island 




' 




Louisiana 


18,95 


Connecticut 


2,150 


2,250 


2,450 


Oklahoma 


2,85 


New York 


14,800 


17,400 


18,600 


Texas 


13,75 


New Jersey 


6,050 


7,350 


7,650 






Pennsylvania 


15,950 


17,950 


17,200 


Total 


1 10,20 


Total 


69,750 


81,550 


81,950 


Total, South 


207,50 


North Central: 








West: 




Ohio 


13,600 


15,250 


12,850 


Mountain: 




Indiana 


5,450 


6,150 


6,200 


Montana 


5,35 


Illinois 


4,900 


6,200 


5,250 


Idaho 


7,60 


Michigan 


13,400 


14,000 


12,900 


Wyoming 


50 


Wisconsin 


23,150 


24,950 


24,800 


Colorado 


1,30 


Minnesota 


7,650 


7,600 


7,500 


New Mexico 


1,25 


Iowa 


750 


900 


900 


Arizona 


1,65 


Missouri 


2,650 


3,450 


3,600 


Utah 


55 


North Dakota 


1 




1 


Nevada 




South Dakota 












Nebraska 


1 


1 


' 


Total 


18,30 


Kansas 


600 


550 


550 


Pacific: 




Total 


72,600 


79,400 


74,900 


Washington 


36,90 

52,70 


Total, North 


142,350 


160,950 


156,850 


California 


28J5 










Alaska 


1,35 


South: 








Hawaii 




Southeast: 
Delaware 


500 


650 


550 


Total 


119,75 


Maryland 


3,900 


4,050 


3,900 




IB: 1..:,!.. = 


Virginia 


18,700 


19,350 


20,600 


Total, West 


138,05 


West Virginia 


3,550 


5,000 


5,400 




- -= 


North Carolina 


24,900 


26,800 


27,400 


Total, United States 


487,90 


South Carolina 


12,450 


12,750 


13,450 






Georgia 


22,000 


20,700 


22,300 






Florida 


11,300 


11,800 


12,800 






Total 


97,300 


101,100 


106,400 







1 Less than 500 employees. 

Note: Industry composition and definitions are given in Appendix B. 
Sources: See table A- 17. 



Footnotes for Table A-17. 

' Includes enterprises manufacturing particleboard, excelsior, wood shingles, cooperage, and gum and wood naval stores. 

2 Less than 500 employees. 

Note: Industry composition and definitions are given in Appendix B. 

Source: Employment: U.S. Department of Commerce, Bureau of the Census 1963, 1967, and 1972 Censuses of Manufactures. The sawmills and ] 
to include estimates of employment in logging and woods operations conducted in combination with those industries. The employment reported b 
study are shown below. Estimates of employment for States and regions for which no Census information was published were derived from tab 





1972 


1967 


Region 


Census 


This 
study 


Census 


This 
study 




(Number) (Number) (Number) (Number) 



Sawmills and planing mills 



Table A-19 Estimated employment attributed to timber in primary manufacturing industries in the 

by industry and region, 1972, 1967, and 1963 



(Number) 







Sawmills 


Veneer and 


Pulp, 


Region 




and planing 


plywood 


and p 




Total 


mills 


plants 


board 



1972 



North: 
Northeast 
North Central 

Total 


59,850 
61,800 


9,450 
10,950 


2,400 
4,600 


47 
44 


121,650 


20,400 


7,000 


92 


South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


85,150 
96,400 


35,100 
47,800 


11,400 
10,300 


35 
34 


181,550 


82,900 


21,700 


70 


16,950 
106,400 


14,200 
53,700 


1,350 
27,650 


1 
20 


123,350 


67,900 


29,000 


21 


426,550 


171,200 


57,700 


183 



1967 



North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


68,700 
66,550 


11,300 
11,150 


2,650 
5,950 


54 

47 


135,250 


22,450 


8,600 


101 


87,100 
94,050 


38,900 
53,350 


12,050 
7,850 


33 
29 


181,150 


92,250 


19,900 


62 


17,600 
103,750 


14,750 
48,800 


1,500 
33,200 


1 
19 


121,350 


63,550 


34,700 


20 


437,750 


178,250 


63,200 


184 



North: 










Northeast 


70,550 


11,350 


2,350 


56 


North Central 


64,850 


12,450 


6,300 


44 


Total 


135,400 


23,800 


8,650 


100 



Table A -20 Estimated employment attributed to timber in primary manufacturing industries in the 

by region and State, 1972, 1967, and 1963 



(Number) 



Region and State 


1972 


1967 


1963 


Region and State 


1972 


1967 


North: 
Northeast: 
Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Pennsylvania 

Total 

North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

Total 
Total, North 

South: 
Southeast: 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

Total 


14,000 
3,700 
1,800 
6,800 

1,850 
12,700 
5,000 
13,750 


15,800 
3,850 
2,050 
9,450 

1,750 
14,700 
5,700 
15,250 


14,450 
3,850 
2,350 
10,300 

2,150 
16,050 
6,350 
14,950 


South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Total 
Total, South 

West: 
Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Total 

Pacific: 
Washington 
Oregon 
California 
Alaska 
Hawaii 

Total 


5,250 
1 1 , 1 50 
18,550 
14,600 
16,050 
16,350 
2,200 
12,250 


4, 
13, 
18, 
12, 
15, 
14, 

11,' 


96,400 


94, 


59,850 


68,700 


70,550 


181,550 


181, 


11,650 
4,700 
4,100 
11,300 
19,800 
6,300 
650 
2,400 

500 


12,600 
5,300 
4,950 
11,600 
21,250 
6,200 
700 
3,150 


11,000 
5,500 
4,500 
11,250 
21,450 
6,300 
800 
3,300 


4,900 
7,500 

1,250 
1,150 
1,550 
500 


7, 

1- 
1, 


16,950 17,( 


33,050 
46,150 
25,950 
1,250 


33,( 
46/ 
22, ( 
I/ 


61,800 


66,550 


64,850 


121,650 


135,250 


135,400 


3,400 
16,050 
3,300 
21,650 
10,950 
19,300 
10,050 


550 
3,450 
16,550 
4,650 
23,600 
10,950 
17,450 
9,900 


500 
3,400 
18,600 
5,050 
24,900 
12,200 
20,100 
11,350 


106,400 


103," 


Total, West 


123,350 


121,3 


Total, United States 


426,550 


437," 


85,150 


87,100 


96,100 



1 Less than 500 employees. 

Note: Industry composition and definitions are given in Appendix B. 

Sources: See table A-19. 



Table A-21 Estimated value of Shipments from selected manufacturing secondary 1 industries in the Un 

by industry and region, 1972, 1967, and 1963 



(Thousand dollars) 







Millwork and 










prefabricated 


Wooden 




Region 


Total 


wood products 


containers 


Furnitur 



1972 



orth: 
Northeast 
North Central 

Total 

outh: 
Southeast 
South Central 

Total 

/est: 
Mountain 
Pacific 

Total 
otal, United States 


7,599,200 
10,871,900 


974,500 
2,473,900 


114,600 
182,800 


1,859,10 
2,451,00 


18,471,100 


3,448,400 


297,400 


4,310,10 


6,474,600 
5,444,000 


1,469,600 
1,394,300 


126,000 
222,100 


2,763,75 
1,719,25 


11,918,600 


2,863,900 


348,100 


4,483, OC 


616,600 
4,516,300 


409,700 
1,362,800 


5,500 
122,500 


I27.7C 
1.190.2C 


5,132,900 


1,772,500 


128,000 


1.317.9C 


35,522,600 


8,084,800 


773,500 


10,111,00 



1967 



lorth: 
Northeast 
North Central 

Total 

outh: 
Southeast 
South Central 

Total 

Vest: 
Mountain 
Pacific 

Total 
otal, United States 


5,727,450 
7,483,550 


409,900 
1,238,600, 


67,900 
84,300 


1.440.8C 
1.837.4C 


13,211,000 


1,648,500 


152,200 


3.278.2C 


3,631,150 
2,973,600 


471,300 
417,400 


87,450 
172,050 


1.712.8C 
1.082.6C 


6,604,750 


888,700 


259,500 


2,795 ,4C 


252,950 
2,778,800 


113,900 
639,500 


5,700 
112,100 


61, 7C 

744.8C 


3,031,750 


753,400 


117,800 


806.5C 


22,847,500 


3,290,600 


529,500 


6,880, 1C 


1963 


lorth: 
Northeast 
North Central 

Total 


4,639,800 
5,802,350 


318,450 
921,000 


60,700 
65,050 


l,165,5i 
l,468,8f 


in AAI isn 


i ?-o ASH 


OS -7Sft 


"> fild 4.f 



Table A-22 Estimated value of shipments from selected secondary manufacturing industries 1 in 

by region and State, 1972, 1967, and 1963 



(Thousand dollars) 



Region and State 


1972 


1967 


1963 


Region and State 


1972 


North: 
Northeast: 
Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Pennsylvania 

Total 

North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

Total 
Total, North 

South: 
Southeast: 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

Total 


172,050 
232,750 
157,000 
981,750 
83,900 
319,000 
2,169,250 
1,350,150 
2,133,350 


119,100 
163,950 
103,100 
831,800 
61,350 
226,850 
1,795,850 
1,001,850 
1,423,600 


79,500 
115,850 
74,300 
673,000 
49,250 
192,050 
1,512,600 
854,200 
1 ,089,050 


South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Total 
Total, South 


390,750 
1,136,200 
828,850 
554,700 
603,800 
351,300 
175,250 
1,403,150 


5,444,000 


7,599,200 


5,727,450 


4,639,800 


11,918,600 


1,707,900 
1,634,150 
2,159,000 
1,313,150 
1,499,700 
829,650 
390,450 
782,400 
4,600 
38,050 
195,450 
317,400 


1,197,550 
1,055,800 
1,544,850 
1,004,050 
1,073,050 
593,100 
228,000 
486,950 
1,550 
15,050 
103,500 
180,100 


1,004,700 
796,200 
1,208,050 
916,300 
794,300 
337,900 
169,200 
369,400 
1,450 
9,750 
64,200 
130,900 


West: 
Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Total 

Pacific: 
Washington 
Oregon 
California 
Alaska 
Hawaii 

Total 
Total, West 
Total, United States 


23,400 
154,850 
600 
180,600 
31,200 
141,650 
75,200 
9,100 


616,600 


628,350 
493,050 
3,329,500 
2,000 
63,400 


10,871,900 


7,483,550 


5,802,350 


18,471,100 


13,211,000 


10,442,150 


41,400 
426,950 
1,079,500 
167,050 
1,921,900 
467,550 
1,331,850 
1,038,400 


32,950 
304,650 
652,750 
46,400 
1,169,500 
229,750 
664,600 
530,550 


16,200 
247,400 
483,300 
37,900 
794,600 
173,250 
474,050 
335,200 


4,516,300 


5,132,900 


35,522,600 


6,474,600 


3,630,150 


2,561,900 



Includes the millwork and prefabricated wood products, wooden containers, furniture, and paper and paperboard products industries as shown in 
Sources: See table A-21. 



Table A-23 Estimated value added in selected secondary manufacturing industries in the United 
by industry and region, 1972, 1967, and 1963 



(Thousand dollars) 



Region 


Total 


Millwork and 
prefabricated 
wood products 


Wooden 
containers 


Pa 
pap 
Furniture pi 


1972 




North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


9,586,300 
6,198,500 


448,100 
965,900 


52,700 
86,400 


974,800 2 
1,305,200 2 


15,784,800 


1,414,000 


139,100 


2,280,000 4 


10,113,150 
4,828,700 


537,450 
494,050 


59,300 
107,300 


1,469,300 
932,400 


14,941,850 


1,031,500 


166,600 


2,401,700 1 


344,600 
2,928,250 


153,600 
528,300 


2,000 
51,100 


69,000 
644,200 


3,272,850 


681,900 


53,100 


713,200 


33,999,500 


3,127,400 


358,800 


5,394,900 7 


1967 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

TotaJ 

West: 
Mountain 
Pacific 

Total 
Total, United States 


8,908,200 
4,698,650 


169,300 
472,300 


34,700 
42,600 


760,800 1 
997,600 1 


13,606,850 


641,600 


77,300 


1,758,400 3 


6,888,900 
3,403,250 


161,100 
141,600 


43,350 
75,650 


918,050 
540,450 


10,292,150 


302,700 


119,000 


1,458,500 1 


146,150 
1,873,050 


41,200 
259,300 


2,650 
39,650 


30,900 
410,100 


2,019,200 


300,500 


42,300 


441,000 


25,918,200 


1,244,800 


238,600 


3,657,900 5 


1963 


North: 
Northeast 
North Central 

Total 


7,227,350 
3,562,900 


129,700 
348,650 


28,000 
30,750 


610,150 1, 
774,500 1, 


in 700 ?sn 


<n ^<;n 


^ 7<?n 


i IRA fisn > 



Table A-24 Estimated value added in selected secondary manufacturing industries 1 in the United States, by regie 



(Thousand dollars) 



Region and State 


1972 


1967 


1963 


Region and State 


1972 


North: 
Northeast: 
Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Pennsylvania 

Total 

North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

Total 
Total, North 

South: 
Southeast: 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

Total 


159,950 
153,550 
69,200 
1,073,300 
198,100 
345,350 
3,715,500 
1,373,450 
2,497,900 


111,150 
133,000 
73,000 
982,900 
199,050 
281,000 
3,629,600 
1,237,400 
2,261,100 


90,000 
100,700 
43,000 
795,600 
149,850 
230,850 
3,018,750 
1,022,150 
1,776,450 


South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Total 
Total, South 


396,650 
1,178,200 
1,018,900 
518,150 
414,750 
207,000 
125,100 
969,950 


4,828,700 


9,586,300 


8,908,200 


7,227,350 


14,941,850 1( 


1 ,054,400 
823,250 
1,383,000 
675,000 
718,600 
485,350 
220,500 
576,250 
5,000 
23,100 
81,950 
152,100 


865,000 
562,700 
1,028,350 
592,100 
531,100 
362,950 
174,450 
406,000 
500 
9,900 
55,150 
110,450 


703,250 
443,000 
788,550 
580,250 
283,950 
213,650 
114,000 
315,500 
550 
3,550 
35,450 
81,200 


West: 
Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Total 

Pacific: 
Washington 
Oregon 
California 
Alaska 
Hawaii 

Total 
Total, West 


10,400 
61,800 
400 
104,450 
16,400 
82,700 
62,600 
5,850 


344,600 


317,300 
232,800 
2,315,700 
1,500 
60,950 


6,198,500 


4,698,650 


3,562,900 


15,784,800 


13,606,850 


10,790,250 


46,300 
400,800 
1,136,750 
164,850 
3,304,250 
1,923,000 
2,441,300 
695,900 


57,700 
335,050 
859,400 
215,500 
2,331,850 
1,310,400 
1,430,750 
348,250 


43,250 
269,050 
579,550 
139,700 
1,565,400 
929,300 
989,100 
199,400 


2,928,250 
3,272,850 2 


Total, United States 


33,999,500 2! 


10,113,150 


6,888,900 


4,714,750 



' Includes the millwork and prefabricated wood products; wooden containers; furniture; paper and paperboard products; and fibers, plastics, and textiles 
in Appendix B. 
Sources: See table A-23. 



Table A-25 Estimated value added attributed to timber in secondary manufacturing industries in the Ui 

by industry and region, 1972, 1967, and 1963 



(Thousand dollars) 



Region 


Total 


Millwork and 
prefabricated 
wood products 


Wooden 
containers 


Furniture 


Paper and 
paperboard 
products 




1972 




orth: 
Northeast 
North Central 

Total 

mth: 
Southeast 
South Central 

Total 

est: 
Mountain 
Pacific 

Total 
Dial, United States 


3,224,350 
3,217,400 


303,050 
608,450 


48,300 
78,850 


294,150 
384,900 


1,509,450 
1,769,500 


6,441,750 


911,500 


127,150 


679,050 


3,278,950 


2,770,800 
1,766,150 


314,450 
281,300 


52,800 
96,050 


620,750 
309,850 


615,050 
606,700 


4,536,950 


595,750 


148,850 


930,600 


1,221,750 


167,200 
1,358,300 


96,450 
347,100 


1,800 
46,450 


19,950 
190,000 


24,750 
537,300 


1,525,500 


443,550 


48,250 


209,950 


562,050 


12,504,200 


1,950,800 


324,250 


1,819,600 


5,062,750 


1967 


orth: 
Northeast 
North Central 

Total 

>uth: 
Southeast 
South Central 

Total 

est: 
Mountain 
Pacific 

Total 
Dtal, United States 


2,650,300 
2,252,300 


117,550 
294,000 


29,000 
35,150 


266,200 
320,900 


1 ,220,750 
1,281,100 


4,902,600 


411,550 


64,150 


587,100 


2,501,850 


1,768,500 
1,141,150 


94,700 
79,200 


35,400 
61,850 


437,500 
202,350 


381,550 
356,700 


2,909,650 


173,900 


97,250 


639,850 


738,250 


73,100 
880,900 


25,100 
167,950 


2,250 
33,400 


9,600 
138,800 


22,550 
363,050 


954,000 


193,150 


35,650 


148,400 


385,600 


8,776,250 


778,600 


197,050 


1,375,350 


3,625,700 


1963 


orth: 
Northeast 
North Central 

Total 


2,150,450 
1 ,684,400 


93,800 
214,200 


23,550 
25,750 


214,400 
241,700 


972,350 
977,250 


3,834,850 


308,000 


49,300 


456,100 


1,949,600 



Table A-26 Estimated value added attributed to timber in secondary manufacturing industries 

by region and State, 1972, 1967, and 1963 



(Thousand dollars) 



Region and State 


1972 


1967 


1963 


Region and State 


1972 


North: 
Northeast: 
Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Pennsylvania 

Total 

North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

Total 
Total, North 

South: 
Southeast: 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

Total 


89,600 
77,850 
43,900 
426,800 
54,250 
127,850 
1,073,500 
501,700 
828,900 


59,400 
61,800 
39,950 
352,650 
45,600 
103,150 
969,600 
386,050 
632,100 


43,450 
44,700 
27,400 
283,400 
35,850 
86,750 
812,200 
329,100 
487,600 


South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Total 
Total, South 

West: 
Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Total 

Pacific: 
Washington 
Oregon 
California 
Alaska 
Hawaii 

Total 


142,500 
393,900 
283,300 
197,550 
193,600 
99,450 
48,750 
407,100 


1,766,150 


3,224,350 


2,650,300 


2,150,450 


4,536,950 


517,950 
427,350 
683,500 
393,650 
431,000 
265,750 
124,000 
255,550 
1,900 
9,600 
40,250 
66,900 


367,700 
275,550 
486,350 
298,600 
319,700 
181,200 
74,600 
179,150 

4,650 
24,900 
39,450 


290,050 
198,150 
368,900 
252,750 
230,800 
109,400 
50,250 
134,350 

2,550 
16,400 
30,350 


8,700 
32,300 
2,350 
50,350 
8,750 
37,950 
23,100 
3,700 


167,200 


192,300 
157,450 
981,150 
850 
26,550 


3,217,400 


2,252,300 


1,684,400 


6,441,750 


4,902,600 


3,834,850 


18,250 
168,900 
431,750 
74,150 
819,550 
416,600 
542,800 
298,800 


13,600 
138,300 
296,350 
48,900 
584,550 
237,950 
294,550 
154,300 


8,850 
102,450 
214,800 
46,800 
406,700 
192,300 
225,350 
93,650 


1,358,300 


Total, West 
Total, United States 


1,525,500 


12,504,200 


2,770,800 


1,768,500 


1,290,900 



1 Less than 500 thousand dollars. 

Note: Industry composition and definitions are given in Appendix B. 
Sources: See table A-25. 



Table A-27 Estimated employment in selected secondary manufacturing industries in the United 
by industry and region, 1972, 1967, and 1963 



(Number) 



Region 


Total 


Millwork and 
prefabricated 
wood products 


Wooden 
containers 


Furniture 


Pap 
pape 
prc 




1972 






North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


769,350 
406,450 


28,900 
61,500 


5,400 
8,700 


72,350 
93,750 


1 
1 


1,175,800 


90,400 


14,100 


166,100 


2 


884,550 
449,650 


40,950 
40,350 


7,500 
11,000 


123,800 
81,700 




1,334,200 


81,300 


18,500 


205,500 


1 


30,700 
202,700 


11,650 
35,950 


4,100 


5,400 
45,700 




233,400 


47,600 


4,300 


51,100 




2,743,400 


219,300 


36,900 


422,700 


A 


1%7 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


923,500 
410,400 


15,800 
44,000 


4,400 
5,000 


77,600 
94,600 


1 
1 


1,333,900 


59,800 


9,400 


172,200 


2 


821,350 
395,050 


18,200 
17,700 


7,550 
9,550 


105,650 
68,050 




1,216,400 


35,900 


17,100 


173,700 




17,950 
167,450 


4,800 
24,200 


4,450 


3,450 
37,350 




185,400 


29,000 


4,800 


4,800 




2,735,700 


124,700 


31,300 


386,700 


4 


1963 


Morth: 
Northeast 
North Central 


926,800 
384,200 


14,200 
38,150 


4,700 
5,000 


74,600 
88,500 


1 

1 



Table A-28 Estimated employment in selected secondary manufacturing industries 1 in the United States, by rej 



(Number) 



Region and State 


1972 


1967 


1963 


Region and State 


1972 


North: 
Northeast: 
Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Pennsylvania 

Total 

North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

Total 
Total, North 

South: 
Southeast: 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

Total 


11,800 
10,900 
6,000 
82,150 
15,850 
27,700 
277,850 
105,700 
231,400 


12,300 
13,300 
7,500 
107,050 
20,400 
29,950 
345,500 
114,150 
273,350 


12,200 
12,850 
5,200 
106,000 
19,300 
30,050 
361,700 
119,200 
260,300 


South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Total 
Total, South 

West: 
Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Total 

Pacific: 
Washington 
Oregon 
California 
Alaska 
Hawaii 

Total 
Total, West 


33,600 
108,150 
98,000 
52,750 
35,700 
16,950 
11,700 
92,800 


449,650 


769,350 


923,500 


926,800 


1,334,200 


66,150 
58,100 
90,900 
43,700 
44,250 
27,050 
14,500 
43,100 

2,000 
5,700 
10,600 


70,850 
54,750 
94,950 
50,400 
44,850 
23,400 
13,150 
41,850 

1,100 
5,000 
10,000 


70,350 
49,950 
90,250 
48,850 
37,300 
21,350 
10,900 
41,800 

350 
4,400 
8,600 


750 
4,400 

8,200 
1,350 
8,250 
7,150 
550 


30,700 


19,800 
15,350 
162,900 

4,550 


406,450 


410,400 


384,200 


1,175,800 


1,333,900 


1,311,000 


3,750 
32,100 
100,150 
13,250 
319,150 
170,500 
188,850 
56,800 


5,150 
35,350 
97,650 
14,900 
297,500 
161,650 
169,250 
39,900 


3,750 
34,400 
80,250 
12,050 
241,400 
144,050 
150,450 
29,900 


202,700 


233,400 


Total, United States 


2,743,400 


884,550 


821,350 


696,250 



1 Includes the millwork and prefabricated wood products; wooden containers; furniture; paper and paperboard products; and fibers, plastics, and texti 
in Appendix B. 

1 Less than 500 employees. 
Sources: See table A-27. 



Table A-29 Estimated employment attributed to timber in secondary manufacturing industries in the I 

by industry and region, 1972, 1967, and 1963 



(Number) 



Region 


Total 


Millwork and 
prefabricated 
wood products 


Wooden 
containers 


Furniture 


Paper and 
paperboard 
products 






1972 




North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


232,600 
200,650 


19,600 
39,200 


4,950 
7,950 


23,450 
30,150 


88,600 
94,600 


433,250 


58,800 


12,900 


53,600 


183,200 


224,600 
142,950 


24,400 
23,000 


6,650 
9,850 


52,450 
28,950 


35,450 
32,250 


367,550 


47,400 


16,500 


81,400 


67,700 


13,650 
85,950 


7,300 
23,600 


3,700 


1,700 
14,400 


2,050 
25,450 


99,600 


30,900 


3,900 


16,100 


27,500 


900,400 


137,100 


33,300 


151,100 


278,400 


1967 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


256,250 
193,900 


11,000 
27,200 


3,650 
4,150 


28,750 
33,100 


96,450 
95,650 


450,150 


38,200 


7,800 


61,850 


192,100 


196,850 
122,100 


10,900 
10,650 


6,200 
7,800 


50,700 
27,150 


32,750 
25,300 


318,950 


21,550 


14,000 


77,850 


58,050 


7,800 
74,050 


2,950 
15,250 


3,750 


1,100 
13,250 


1,600 
24,600 


81,850 


18,200 


4,050 


14,350 


26,200 


850,950 


77,950 


25,850 


154,050 


276,350 


1963 


North: 
Northeast 
North Central 

Total 
South: 


256,600 
178,100 


10,350 
24,050 


3,950 
4,200 


28,000 
30,350 


92,600 
89,300 


434,700 


34,400 


8,150 


58,350 


181,900 





Table A-30 Estimated employment attributed to timber in secondary manufacturing indust 

by region and State, 1972, 1967, and 1963 



(Number) 



Region and State 


1972 


1967 


1963 


Region and State 


1972 


North: 
Northeast: 
Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Pennsylvania 

Total 

North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

Total 
Total, North 

South: 
Southeast: 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 


6,000 
5,600 
3,500 
29,950 
4,000 
9,450 
77,400 
33,200 
63,500 


6,650 
5,700 
3,550 
35,550 
4,800 
10,000 
89,550 
33,200 
67,250 


5,850 
5,500 
3,150 
35,250 
4,750 
10,100 
93,750 
35,400 
62,850 


South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Total 
Total, South 

West: 
Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Total 


10.4C 
31,9f 

22,6C 
17.5C 
14,75 
7,2C 
4,2f 
34,3C 


142,95 


232,600 


256,250 


256,600 


367,55 

6C 
2,35 

3,95 
7C 
3,35 
2,2( 


31,600 
28,900 
42,900 
24,650 
25,300 
13,900 
7,850 
17,600 

650 
2,700 
4,450 


30,850 
26,900 
44,150 
26,550 
25,700 
11,300 
5,950 
16,300 

2,300 
3,600 


30,050 
23,400 
40,500 
25,350 
22,500 
9,800 
5,150 
15,700 

2,050 
3,250 


13,65 


Pacific- 
Washington 
Oregon 
California 
Alaska 
Hawaii 

Total 


10,85 
9,75 
63,55 

1,75 


200,650 


193,900 


178,100 


433,250 


450,150 


434,700 


1,350 
12,250 
35,400 
5,150 
76,800 
33,700 
37,950 
22,000 


1,500 
13,150 
31,250 
4,150 
70,600 
27,800 
32,500 
15,900 


950 
11,850 
26,650 
4,250 
59,250 
26,400 
30,950 
13,250 


85,95 


Total, West 


99, 6( 


Total, United States 


900, 4( 


Total 


224,600 


196,850 


173,550 



' Less than 500 employees. 

Note: Industry composition and definitions are given in Appendix B. 
Sources: See table A-29. 



Table A-31 Value of new construction put in place in the United States, by type, 1963-72 



(Million dollars) 



Type of construction 


1963 


1964 


1965 


1966 


1967 


1968 


1969 


1970 


Private: 
Residential buildings' 
Nonresidential buildings 
Utilities 
Other 

Total 

Public: 
Buildings 
Highways and streets 
Other 

Total 
Total, all types 


27,874 
1 1 ,646 
4,667 
1,268 


28,010 
12,955 
5,031 
1,296 


27,934 
16,509 
5,788 
1,454 


25,715 
18,279 
6,803 
1,610 


25,568 
17,589 
7,603 
1,786 


30,565 
18,164 
8,969 
1,790 


33,200 
21,155 
9,535 
2,063 


31,864 
21,417 
1 1 ,020 
2,458 


45,455 


47,292 


51,685 


52,407 


52,546 


59,488 


65,953 


66,759 


6,534 
7,084 
5,739 


7,177 
7,133 
6,073 


7,893 
7,550 
6,619 


8,920 
8,405 
6,682 


9,982 
8,591 
6,963 


10,439 
9,321 
7,845 


11,230 
9,250 
7,484 


10,657 
9,981 

7,458 


19,357 


20,383 


22,062 


24,007 


25,536 


27,605 


27,964 


28,096 


64,812 


67,675 


73,747 


76,414 


78,082 


87,093 


93,917 


94,855 



1 Includes additions and alterations. 

Note: Data shown in this table do not include the value of maintenance and repair construction of existing residential and nonresidential structures, estimate< 
million in 1967, and $35,000 million in 1972. 
Source: U.S. Department of Commerce, Bureau of the Census. Value of new construction put in place. Constr. Reps. C39-76-4, 1976. 



Footnotes for Table A-39, page 71. 



' Less than 500 employees. 

Sources: Railroad Estimates of State and regional employment in railroad freight operations were derived by (1) distributing total U.S. employment in railroa* 
and 1963 editions of Employment and Earnings, published by the U.S. Department of Labor, Bureau of Labor Statistics, using the State and regional distributior 
covered by the Railroad Retirement and Railroad Unemployment Insurance Acts and (2) adjusting these estimates by the proportion of total railroad revenues due 
1972, 91. 5 percent in 1967, and 88.4 precent in 1963). These ratios were calculated, by region, from data in the 1972, 1967, and 1963 editions of Transport Statistic* 
U.S. Interstate Commerce Commission. Estimates of value added attributed to timber were derived by adjusting the value added in railroad freight operations by th 
that were derived from timber products (13.5 percent in 1972, 12.2 percent in 1967, and 13.8 percent in 1963). These ratios were calculated from data on freight rev 
published by the U.S. Interstate Commerce Commission, Bureau of Accounts in the 1972, 1967, and 1963 editions of Freight Commodity Statistics. 

Truck Estimates of total employment in truck freight transportation and warehousing by State and region were derived from data on total U.S. employmeni 
covered by State Unemployment Insurance Laws and Unemployment Compensation for Federal Employees programs, published in the U.S. Department of Labo 
tions Employment and Earnings and Employment and Wages. Estimates of employment attributed to timber were derived by adjusting the total estimated employ 
the proportion of total freight revenues that were derived from timber products (5.7 percent in 1972, 5.6 percent in 1967, and 7.2 percent in 1963). These ratios 
revenues by commodity class and region published by the U.S. Interstate Commerce Commission, Bureau of Accounts in the 1972, 1967, and 1963 editions of 
Water Estimates of total employment in water freight transportation by State and region were derived from data on total U.S. employment, and State and r 
Employment Insurance Laws and Unemployment Compensation for Federal Employees programs, published in the U.S. Department of Labor Statistics publica 
Employment and Wages. Estimates of employment attributed to timber were derived by adjusting the total estimated employment in water transportation by the pn 
were derived from timber products (10.3 percent in 1972, 11.3 percent in 1967, and 17.1 percent in 1963). These ratios were calculated from data on water freight rev 
for 1963) published by the U.S. Interstate Commerce Commission, Bureau of Accounts in 1972, 1967, and 1963 editions of Freight Commodity Statistics. 



Table A-32 Housing starts in the United States, by region, 1963-72 



(Thousand units) 



Region 


1963 


1964 


1965 


1966 


1967 


1968 


1969 


Northeast 
North Central 

Total, North 


271.4 
335.9 


262.7 
346.5 


281.3 
368.7 


215.6 
297.3 


223.5 
343.9 


236.4 
377.0 


212.9 
356.6 


607.3 


609.2 


650.0 


512.9 


567.4 


613.4 


569.5 


South 
West 
Total, United States 


595.8 


589.8 


588.6 


482.9 


531.5 


633.7 


602.9 


431.8 


362.0 


271.1 


200.0 


223.0 


298.3 


327.2 


1,634.9 


1,561.0 


1,509.7 


1,195.8 


1,321.9 


1,545.4 


1,499.5 



Note: Data may not add to totals due to rounding. 

Source: U.S. Department of Commerce, Bureau of the Census, Housing starts. Constr. Rep. Ser. C20-76-8, 1976. 



Footnotes for Table A -3 6, page 67. 

1 Less than $500,000. 

Sources: Railroad Estimates of total U.S. value added in railroad freight operations were derived by adjusting total value added in railroad transp 
the Input-output Structure of the U.S. Economy published by the U.S. Department of Commerce, Bureau of Economic Analysis, by the proportion c 
(95.9 percent in 1972, 91.5 percent in 1967, and 88.4 percent in 1963). These ratios were calculated, by region, from dta in the 1972, 1967, and 1963 e 
published by the U.S. Interstate Commerce Commission, Bureau of Accounts. The State and regional distribution of value added due to freight operat 
Department of Commerce, Bureau of Economic Analysis showing income in railroad transportation by place of work. Estimates of value added attril 
value added in railroad freight operations by the proportion of total freight revenues that were derived from timber product (13.5 percent in 1972, 12. 
ratios were calculated from data on freight revenues by commodity class and region published by the U.S. Interstate Commerce Commission, Bureau c 
Freight Commodity Statistics. 

Truck Estimates of total U.S. value added in truck freight transportation and warehousing were derived from the 1972, 1967, and 1963 editions c 
published by the U.S. Department of Commerce, Bureau of Economic Analysis. State and regional estimates of value added were based on unpublish 
Bureau of Economic Analysis showing income in trucking and warehousing by place of work. Estimates of value added attributed to timber were der 
and warehousing by the proportion of total freight revenues that were derived from timber products (5.7 percent in 1972, 5.6 percent in 1967, and 7.2 [ 
data on freight revenues by commodity class and region published by the U.S. Interstate Commerce Commission, Bureau of Accounts in the 1971 
Statistics. 

Water Estimates of total U.S. value added in water freight transportation were derived from the 1972, 1967, and 1963 editions of the Input-ou 
U.S. Department of Commerce, Bureau of Economic Analysis. State and regional estimates of value added were based on unpublished data fror 
Economic Analysis showing income in water transportation by place of work. Estimates of value added attributed to timber were derived by adjusting i 
portion of total domestic freight revenues for inland, coastal, and maritime carriers by water that were derived from timber products (10.3 percent 
1963). These ratios were calculated from data on water freight revenues by commodity class (and region for 1963) published by the U.S. Interstate C 
1972, 1967, and 1963 editions of Freight Commodity Statistics. 



Sources for Table A-37, page 68. 
Sources: Retail trade Estimates of total U.S. value added were derived from unpublished data on gross product originating in retail trade froi 
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egion and State 




Value added 




Value added 




Value added 




Value added 


Vah 




Value added 


attributed 


Value added 


attributed 


Value added 


attributed 


Value added 


attributed 


Value added atl 






to timber 




to timber 




to timber 




to timber 


to 


orth: 




















Northeast: 




















Maine 


599,000 


28,000 


126,000 


9,000 


473,000 


19,000 


492,000 


21,000 


85,000 


New Hampshire 


600,000 


31,000 


59,000 


4,000 


541,000 


27,000 


343,000 


16,000 


34,000 


Vermont 


353,000 


18,000 


54,000 


4,000 


299,000 


14,000 


211,000 


10,000 


33,000 


Massachusetts 


5,706,000 


250,000 


654,000 


42,000 


5,052,000 


208,000 


3,836,000 


183,000 


444,000 


Rhode Island 


786,000 


37,000 


96,000 


6,000 


690,000 


31,000 


540,000 


25,000 


66,000 


Connecticut 


2,841,000 


137,000 


293,000 


19,000 


2,548,000 


118,000 


1,846,000 


91,000 


200,000 


New York 


20,021,000 


965,000 


2,384,000 


174,000 


17,637,000 


791,000 


14,815,000 


831,000 


2,091,000 


New Jersey 


8,101,000 


337,000 


1,437,000 


95,000 


6,664,000 


242,000 


4,949,000 


234,000 


932,000 


Pennsylvania 


10,598,000 


458,000 


2,115,000 


149,000 


8,483,000 


309,000 


7,304,000 


348,000 


1 ,472,000 


Total 


49,605,000 


2,261,000 


7,218,800 


502,000 


42,387,000 


1,759,000 


34,336,000 


1,759,000 


5,357,000 


North Central: 




















Ohio 


10,202,000 


418,000 


1,977,000 


135,000 


8,225,000 


283,000 


6,855,000 


326,000 


1,257,000 


Indiana 


4,613,000 


191,000 


849,000 


58,000 


3,764,000 


133,000 


3,098,000 


138,000 


548,000 


Illinois 


12,764,000 


543,000 


2,220,000 


157,000 


10,544,000 


386,000 


9,110,000 


376,000 


1,607,000 


Michigan 


7,657,000 


307,000 


1,043,000 


70,000 


6,614,000 


237,000 


5,194,000 


227,000 


708,000 


Wisconsin 


3,772,000 


182,000 


633,000 


58,000 


3,139,000 


124,000 


2,473,000 


124,000 


382,000 


Minnesota 


3,898,000 


207,000 


713,000 


78,000 


3,185,000 


129,000 


2,504,000 


131,000 


424,000 


Iowa 


2,511,000 


109,000 


471,000 


46,000 


2,040,000 


63,000 


1,621,000 


75,000 


262,000 


Missouri 


4,923,000 


230,000 


955,000 


94,000 


3,968,000 


136,000 


3,382,000 


169,000 


617,000 


North Dakota 


531,000 


28,000 


99,000 


12,000 


432,000 


16,000 


352,000 


17,000 


62,000 


South Dakota 


486,000 


19,000 


88,000 


7,000 


398,000 


12,000 


313,000 


13,000 


43,000 


Nebraska 


1,526,000 


83,000 


385,000 


46,000 


1,141,000 


37,000 


974,000 


54,000 


217,000 


Kansas 


2,048,000 


109,000 


516,000 


61,000 


1,532,000 


48,000 


1,304,000 


71,000 


322,000 


Total 


54,931,000 


2,426,000 


9,949,000 


822,000 


44,982,000 


1,604,000 


37,180,000 


1,721,000 


6,449,000 


Total, North 


104,536,000 


4,687,000 


17,167,000 


1,324,000 


87,369,000 


3,363,000 


71,516,000 


3,480,000 


11,806,000 


suth: 




















Southeast: 




















Delaware 


642,000 


24,000 


84,000 


6,000 


558,000 


18,000 


413,000 


19,000 


64,000 


Maryland 


4,517,000 


191,000 


704,000 


50,000 


3,813,000 


141,000 


3,000,000 


140,000 


498,000 


Virginia 


3,919,000 


256,000 


774,000 


79,000 


3,145,000 


177,000 


2,323,000 


133,000 


491,000 


West Virginia 


1,234,000 


68,000 


301,000 


35,000 


933,000 


33,000 


832,000 


52,000 


218,000 


North Carolina 


4,338,000 


228,000 


830,000 


64,000 


3,508,000 


164,000 


2,524,000 


136,000 


471,000 


South Carolina 


1,744,000 


94,000 


305,000 


28,000 


1,439,000 


66,000 


972,000 


49,000 


158,000 


Georgia 


4,530,000 


258,000 


782,000 


74,000 


3,748,000 


184,000 


2,633,000 


145,000 


454,000 


Florida 


6,876,000 


318,000 


862,000 


79,000 


6,014,000 


239,000 


3,675,000 


175,000 


447,000 


Total 


27,800,000 


1,437,000 


4,642,000 


415,000 


23,158,000 


1,022,000 


16,372,000 


849,000 


2,801,000 


South Central: 




















Kentucky 


2,339,000 


123,000 


524,000 


59,000 


1,815,000 


64,000 


1,422,000 


81,000 


324,000 


Tennessee 


3,515,000 


171,000 


689,000 


61,000 


2,826,000 


1 10,000 


2,083,000 


109,000 


394,000 


Alabama 


2,433,000 


144,000 


480,000 


47,000 


1,953,000 


97,000 


1,468,000 


82,000 


296,000 


Mississippi 


1,151,000 


65,000 


253,000 


24,000 


898,000 


41,000 


757,000 


43,000 


136,000 


Arkansas 


1,323,000 


73,000 


310,000 


32,000 


1,013,000 


41,000 


793,000 


41,000 


186,000 


Louisiana 


3,130,000 


164,000 


756,000 


75,000 


2,374,000 


89,000 


2,051,000 


118,000 


548,000 


Oklahoma 


1,985,000 


90,000 


339,000 


28,000 


1 ,646,000 


62,000 


1,199,000 


55,000 


182,000 


Texas 


10,824,000 


516,000 


1,901,000 


179,000 


8,923,000 


337,000 


6,565,000 


326,000 


1,247,000 


Total 


26,700,000 


1,346,000 


5,252,000 


505,000 


21,448,000 


841,000 


16,338,000 


855,000 


3,313,000 


Total, South 


54,500,000 


2,783,000 


9,894,000 


920,000 


44,606,000 


1,863,000 


32,710,000 


1,704,000 


6,114,000 


est: 




















Mountain: 




















Montana 


651,000 


44,000 


175,000 


22,000 


476,000 


22,000 


423,000 


24,000 


107,000 


Idaho 


643,000 


40,000 


132,000 


15,000 


511,000 


25,000 


393,000 


20,000 


74,000 


Wyoming 


312,000 


20,000 


102,000 


13,000 


210,000 


7,000 


190,000 


12,000 


64,000 


Colorado 


2,335,000 


120,000 


328,000 


31,000 


2,007,000 


89,000 


1,322,000 


65,000 


210,000 


New Mexico 


732,000 


40,000 


122,000 


13,000 


610,000 


27,000 


452,000 


24,000 


84,000 


Arizona 


1,618,000 


78,000 


171,000 


17,000 


1,447,000 


61,000 


857,000 


38,000 


102,000 


Utah 


998,000 


55,000 


220,000 


22,000 


778,000 


33,000 


612,000 


37,000 


139,000 


Nevada 


528,000 


25,000 


66,000 


7,000 


462,000 


18,000 


303,000 


15,000 


43,000 


Total 


7,817,000 


422,000 


1,316,000 


140,000 


6,501,000 


282,000 


4,552,000 


235,000 


823,000 


Pacific: 




















Washington 

Or^onn 


3,316,000 


232,000 


569,000 


59,000 


2,747,000 


173,000 


2,276,000 

1 AOfi <W 


155,000 
100 nnn 


395,000 
->on r\nA 



Region and State 


1963 


Total 


Transportation 


Marketing 


Value added 


Value added 
attributed 
to timber 


Value added 


Value added 
attributed 
to timber 


Value added 


Value added 
attributed 
to timber 



North: 














Northeast: 














Maine 


391,000 


25,000 


73,000 


13,000 


318,000 


12,000 


New Hampshire 


245,000 


14,000 


29,000 


3,000 


216,000 


11,000 


Vermont 


154,000 


10,000 


32,000 


5,000 


122,000 


5,000 


Massachusetts 


2,995,000 


184,000 


376,000 


46,000 


2,619,000 


138,000 


Rhode Island 


407,000 


24,000 


53,000 


6,000 


354,000 


18,000 


Connecticut 


1,366,000 


80,000 


161,000 


22,000 


1,205,000 


58,000 


New York 


11,895,000 


741,000 


1,778,000 


195,000 


10,117,000 


546,000 


New Jersey 


3,708,000 


207,000 


712,000 


67,000 


2,996,000 


140,000 


Pennsylvania 


5,685,000 


309,000 


1,256,000 


114,000 


4,428,000 


195,000 


Total 


26,845,000 


1,594,000 


4,470,000 


471,000 


22,375,000 


1,123,000 


North Central: 














Ohio 


5,184,000 


258,000 


1,018,000 


81,000 


4,166,000 


177,000 


Indiana 


2,290,000 


113,000 


435,000 


32,000 


1,855,000 


81,000 


Illinois 


6,816,000 


336,000 


1,323,000 


101,000 


5,493,000 


235,000 


Michigan 


3,695,000 


171,000 


535,000 


45,000 


3,160,000 


126,000 


Wisconsin 


1,846,000 


116,000 


304,000 


45,000 


1 ,542,000 


71,000 


Minnesota 


1,920,000 


132,000 


336,000 


61,000 


1,584,000 


71,000 


Iowa 


1,239,000 


75,000 


214,000 


38,000 


1,025,000 


37,000 


Missouri 


2,635,000 


135,000 


500,000 


48,000 


2,135,000 


87,000 


North Dakota 


288,000 


20,000 


54,000 


11,000 


234,000 


9,000 


South Dakota 


263,000 


15,000 


39,000 


6,000 


224,000 


9,000 


Nebraska 


789,000 


49,000 


193,000 


25,000 


596,000 


24,000 


Kansas 


1,033,000 


61,000 


265,000 


34,000 


768,000 


27,000 


Total 


27,998,000 


1,481,000 


5,216,000 


527,000 


22,782,000 


954,000 


Total, North 


54,843,000 


3,075,000 


9,686,000 


998,000 


45,157,000 


2,077,000 


South: 














Southeast: 














Delaware 


294,000 


16,000 


50,000 


4,000 


244,000 


12,000 


Maryland 


2,308,000 


119,000 


408,000 


36,000 


1 ,900,000 


83,000 


Virginia 


1,728,000 


90,000 


383,000 


29,000 


1,345,000 


61,000 


West Virginia 


660,000 


32,000 


179,000 


12,000 


481,000 


20,000 


North Carolina 


1,770,000 


100,000 


333,000 


32,000 


1,437,000 


68,000 


South Carolina 


674,000 


38,000 


117,000 


13,000 


557,000 


25,000 


Georgia 


1,842,000 


110,000 


354,000 


41,000 


1,488,000 


69,000 


Florida 


2,526,000 


124,000 


322,000 


39,000 


2,204,000 


85,000 


Total 


11,802,000 


629,000 


2,146,000 


206,000 


9,656,000 


423,000 


South Central: 














Kentucky 


1,087,000 


71,000 


262,000 


36,000 


825,000 


35,000 


Tennessee 


1,505,000 


89,000 


301,000 


34,000 


1,204,000 


55,000 


Alabama 


1,111,000 


69,000 


241,000 


30,000 


870,000 


39,000 


Mississippi 


562,000 


35,000 


111,000 


14,000 


451,000 


21,000 


Arkansas 


606,000 


34,000 


145,000 


14,000 


461,000 


20,000 


Louisiana 


1,468,000 


96,000 


401,000 


52,000 


1,067,000 


44,000 


Oklahoma 


959,000 


48,000 


148,000 


13,000 


811,000 


35,000 


Texas 


4,944,000 


264,000 


942,000 


99,000 


4,002,000 


165,000 


Total 


12,242,000 


706,000 


2,551,000 


292,000 


9,691,000 


414,000 


Total, South 


24,044,000 


1,335,000 


4,697,000 


498,000 


19,347,000 


837,000 


West: 














Mountain: 














Montana 


348,000 


29,000 


88,000 


18,000 


260,000 


11,000 


Idaho 


328,000 


19,000 


72,000 


9,000 


256,000 


10,000 


Wyoming 


177,000 


12,000 


59,000 


8,000 


118,000 


4,000 


Colorado 


1,072,000 


59,000 


186,000 


21,000 


886,000 


38,000 


New Mexico 


388,000 


23,000 


75,000 


9,000 


313,000 


14,000 


Arizona 


683,000 


34,000 


89,000 


10,000 


594,000 


24,000 


Utah 


511,000 


35,000 


111,000 


14,000 


400,000 


21,000 



Table A-36 Estimated value added and value added attributed to timber in transportation in the Unit 

by industry and region, 1972, 1967, and 1963 



(Thousand dollars) 



Region 


Total 


Railroad 


Truck 


Value 
added 


Value 
added 
attributed 
to timber 


Value 
added 


Value 
added 
attributed 
to timber 


Value 
added 


Value 
added 
attributed 
to timber 


1972 


Drth: 
Northeast 
North Central 

Total 


7,218,000 
9,949,000 


502,000 
822,000 


1,691,000 
3,757,000 


148,000 
457,000 


4,673,000 
5,914,000 


266,000 
337,000 


17,167,000 


1,324,000 


5,448,000 


605,000 


10,587,000 


603,000 


uth: 
Southeast 
South Central 

Total 

est: 
Mountain 
Pacific 

Total 
>tal, United States 


4,642,000 
5,252,000 


415,000 
505,000 


1,359,000 
1,580,000 


209,000 
264,000 


2,878,000 
2,959,000 


164,000 
168,000 


9,894,000 


920,000 


2,939,000 


473,000 


5,837,000 


332,000 


1,316,000 
3,693,000 


140,000 
345,000 


591,000 
1,033,000 


99,000 
172,000 


722,000 
2,206,000 


41,000 
126,000 


5,009,000 


485,000 


1 ,624,000 


271,000 


2,928,000 


167,000 


32,070,000 


2,729,000 


10,011,000 


1,349,000 


19,352,000 


1,102,000 


1967 


arth: 
Northeast 
North Central 

Total 

uth: 
Southeast 
South Central 

Total 

est: 
Mountain 
Pacific 

Total 
)tal, United States 


5,357,000 
6,449,000 


* 396,000 
528,000 


1,452,000 
2,776,000 


118,000 
310,000 


2,885,000 
3,470,000 


162,000 
195,000 


11,806,000 


924,000 


4,228,000 


428,000 


6,355,000 


357,000 


2,801,000 
3,313,000 


254,000 
326,000 


965,000 
1,054,000 


134,000 
163,000 


1,556,000 
1,631,000 


88,000 
92,000 


6,114,000 


580,000 


2,019,000 


297,000 


3,187,000 


180,000 


823,000 
2,490,000 


91,000 
240,000 


441,000 
738,000 


69,000 
115,000 


381,000 
1,291,000 


22,000 
73,000 


3,313,000 


331,000 


1,179,000 


184,000 


1,672,000 


95,000 


21,233,000 


1,835,000 


7,426,000 


909,000 


11,214,000 


632,000 


1963 


3rth: 
Northeast 
North Central 


4,470,000 
5,216,000 


471,000 
527,000 


1,370,000 
2,462,000 


168,000 
314,000 


2,283,000 
2,602,000 


163,000 
187,000 



Table A-37 Estimated value added and value added attributed to timber in marketing ii 
by industry and region, 1972, 1967, and 1963 



(Thousand dollars) 



Region 


Total 


Retail Trade 


Value 
added 


Value 
added 
attributed 
to timber 


Value 
added 


Value 
added 
attributed 
to timber 


1972 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


42,387,000 
44,982,000 


1,759,000 
1,604,000 


22,775,000 
24,911,000 


808,000 
955,000 


87,369,000 


3,363,000 


47,666,000 


1,763,000 


23,158,000 
21,448,000 


1,022,000 
841,000 


13,984,000 
12,059,000 


612,000 
502,000 


44,606,000 


1,863,000 


26,043,000 


1,114,000 


6,501,000 
23,625,000 


282,000 
1,050,000 


4,051,000 
13,875,000 


185,000 
499,000 


30,126,000 


1,332,000 


17,926,000 


684,000 


162,101,000 


6,558,000 


91,635,000 


3,561,000 


1967 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


28,979,000 
30,731,000 


1,363,000 
1,194,000 


15,830,000 
17,866,000 


753,000 
828,000 


59,710,000 


2,557,000 


33,696,000 


1,581,000 


13,571,000 
13,025,000 


595,000 
529,000 


8,334,000 
7,730,000 


376,000 
366,000 


26,596,000 


1,124,000 


16,064,000 


742,000 


3,729,000 
15,626,000 


144,000 
749,000 


2,423,000 
9,441,000 


105,000 
385,000 


19,355,000 


893,000 


11,864,000 


490,000 


105,661,000 


4,574,000 


61,624,000 


2,813,000 


1963 


North: 
Northeast 
North Central 

Total 


22,375,000 
22,782,000 


1,123,000 
954,000 


12,136,000 
13,099,000 


559,000 
632,000 


A* 1 <?7 fWl 


"> nrn rwi 


?s lit rmrt 


i 101 rwi 



table A-38. -JLstimated employment and employment attributed to timber in transportation and n 
in the United States, by region and Slate, 1972, 1967, and 1963 

(Number) 



>gion and State 


1972 


1967 


Total 


Transportation 


Marketing 


Total 


Transportation 


Employment 


Employment 
attributed 
to timber 


Employment 


Employment 
attributed 
to timber 


Employment 


Employment 
attributed 
to timber 


Employment 


Employment 
attributed 
to timber 


Employment 


Emplc 
attri 
to ti 



Maine 


84,300 


3,950 


7,500 


950 


76,800 


3,000 


71,400 


3,450 


6,800 


New Hampshire 


64,850 


3,400 


3,450 


500 


61,400 


2,900 


50,750 


2,550 


2,850 


Vermont 


37,750 


2,100 


2,900 


1 


34,850 


1,700 


31,050 


1,650 


2,500 


Massachusetts 


704,850 


33,000 


39,050 


5,450 


665,800 


27,550 


491,350 


26,400 


38,200 


Rhode Island 


80,400 


4,100 


5,800 


800 


74,600 


3,300 


73,800 


4,050 


5,600 


Connecticut 


267,800 


13,200 


17,550 


2,400 


250,250 


10,800 


234,100 


12,600 


17,300 


New York 


1,634,650 


70,600 


146,000 


10,600 


1,488,650 


60,000 


1,671,850 


96,200 


182,400 


New Jersey 


680,850 


27,250 


87,100 


5,750 


593,750 


21,500 


597,850 


32,100 


81,450 


Pennsylvania 


1,037,500 


41,800 


126,450 


8,800 


911,050 


33,000 


977,300 


51,400 


127,750 


Total 


4,592,950 


199,400 


435,800 


35,650 


4,157,150 


163,750 


4,199,450 


230,400 


464,850 


North Central: 




















Ohio 


963,150 


35,150 


116,650 


6,100 


846,500 


29,050 


858,000 


39,500 


109,100 


Indiana 


466,900 


17,700 


50,450 


2,650 


416,450 


15,050 


420,050 


18,950 


47,850 


Illinois 


1,107,950 


42,350 


127,900 


7,150 


980,050 


35,200 


1 ,060,750 


46,150 


136,600 


Michigan 


718,000 


26,850 


60,300 


3,000 


657,700 


23,850 


659,150 


29,700 


60,450 


Wisconsin 


400,400 


17,550 


36,900 


3,250 


363,500 


14,300 


354,500 


17,900 


32,750 


Minnesota 


377,500 


18,550 


41,250 


4,300 


336,250 


14,250 


328,800 


17,600 


36,250 


Iowa 


268,150 


10,600 


26,850 


2,100 


241,300 


8,500 


244,300 


11,100 


22,450 


Missouri 


461,550 


18,650 


56,000 


4,550 


405,550 


14,100 


429,500 


20,550 


53,900 


North Dakota 


56,500 


2,700 


5,750 


700 


50,750 


2,000 


52,050 


2,550 


5,550 


South Dakota 


58,200 


2,200 


5,200 


1 


53,000 


1,800 


51,750 


2,200 


3,700 


Nebraska 


159,300 


7,500 


22,400 


2,400 


136,900 


5,100 


141,650 


7,050 


19,450 


Kansas 


213,700 


9,650 


29,600 


3,150 


184,000 


6,500 


193,350 


9,400 


28,500 


Total 


5,251,300 


209,450 


579,250 


39,750 


4,672,050 


169,700 


4,793,850 


222,650 


556,500 


Total, North 


9,844,250 


408,850 


1,015,050 


75,400 


8,829,200 


333,450 


8,993,300 


453,050 


1,021,350 


uth: 




















Southeast: 




















Delaware 


55,250 


2,200 


5,250 


1 


50,000 


1,850 


46,800 


2,300 


5,300 


Maryland 


425,550 


16,350 


43,350 


3,050 


382,200 


13,300 


387,000 


27,950 


48,400 


Virginia 


390,300 


25,500 


45,950 


5,350 


344,350 


20,150 


324,550 


9,800 


43,300 


West Virginia 


128,450 


6,300 


18,500 


2,150 


109,950 


4,150 


119,300 


18,150 


19,300 


North Carolina 


428,950 


22,800 


48,200 


4,700 


380,750 


18,100 


359,350 


10,400 


40,500 


South Carolina 


191,700 


10,050 


17,850 


1,900 


173,850 


8,150 


156,700 


16,200 


13,600 


Georgia 


429,750 


23,150 


45,050 


4,950 


384,700 


18,200 


353,250 


25,150 


38,750 


Florida 


722,150 


32,100 


51,650 


5,450 


670,500 


26,650 


536,550 


7,650 


38,350 


Total 


2,772,100 


138,450 


275,800 


27,900 


2,496,300 


110,550 


2,283,500 


117,600 


247,550 


South Central: 




















Kentucky 


248,600 


12,150 


31,400 


3,900 


217,200 


8,250 


217,250 


11,900 


28,900 


Tennessee 


352,900 


17,250 


40,200 


4,300 


312,700 


12,950 


298,550 


15,950 


33,800 


Alabama 


257,700 


14,100 


27,800 


3,100 


229,900 


11,000 


224,500 


12,050 


24,750 


Mississippi 


149,950 


7,600 


14,750 


1,600 


135,200 


6,000 


126,700 


6,750 


11,700 


Arkansas 


149,650 


7,400 


17,500 


1,800 


132,150 


5,600 


133,000 


6,300 


16,100 


Louisiana 


314,500 


14,950 


48,700 


4,850 


265,800 


10,100 


281,700 


15,150 


48,400 


Oklahoma 


221,200 


9,900 


19,550 


1,650 


201,650 


8,250 


193,650 


8,950 


15,700 


Texas 


1,113,650 


49,000 


112,750 


10,750 


1,000,900 


38,250 


937,150 


44,700 


109,600 


Total 


2,808,150 


132,350 


312,650 


31,950 


2,495,500 


100,400 


2,412,550 


121,750 


288,950 


Total, South 


5,580,250 


270,800 


588,450 


59,850 


4,991,800 


210,950 


4,696,050 


239,350 


536,500 


est: 




















Mountain: 




















Montana 


67,550 


3,750 


9,850 


1,200 


57,700 


2,550 


59,250 


2,900 


9,550 


Idaho 


70,050 


3,750 


7,250 


750 


62,800 


3,000 


59,100 


2,600 


6,250 


Wyoming 


33,950 


1,750 


5,900 


700 


28,050 


1,050 


29,150 


1,550 


5,700 


Colorado 


232,050 


11,500 


18,700 


1,600 


213,350 


9,900 


179,950 


8,350 


17,750 


New Mexico 


86.500 


4. ISO 


7.050 


700 


79.450 


3.450 


71.750 


3.400 


7.500 



Table A-38. Estimated employment and employment attributed to timber in transportation ana mariteu 
in the United States, by region and State, 1972, 1967, and 1963 Continued 

(Number) 



Region and State 


1963 


Total 


Transportation 


Marketing 


Employment 


Employment 
attributed 
to timber 


Employment 


Employment 
attributed 
to timber 


Employment 


Employment 
attributed 
to timber 



North: 














Northeast: 














Maine 


69,850 


4,000 


8,050 


1,550 


61,800 


2,450 


New Hampshire 


44,800 


2,550 


2,800 


1 


42,000 


2,100 


Vermont 


27,750 


1,600 


3,000 


600 


24,750 


1,000 


Massachusetts 


449,050 


27,200 


39,400 


6,900 


409,650 


20,300 


Rhode Island 


66,650 


4,000 


5,550 


950 


61,100 


3,050 


Connecticut 


207,500 


12,300 


17,100 


3,100 


190,400 


9,200 


New York 


1,613,550 


92,400 


193,300 


20,800 


1,420,250 


71,600 


New Jersey 


544,250 


28,700 


75,900 


6,550 


468,350 


22,150 


Pennsylvania 


924,600 


47,000 


137,300 


11,600 


787,300 


35,400 


Total 


3,948,000 


219,750 


482,400 


52,500 


3,465,600 


167,250 


North Central: 














Ohio 


789,150 


37,300 


112,100 


6,800 


677,050 


30,500 


Indiana 


379,200 


17,950 


48,050 


2,600 


331,150 


15,350 


Illinois 


978,800 


45,350 


144,800 


8,450 


834,000 


36,900 


Michigan 


585,600 


26,050 


57,000 


3,600 


528,600 


22,450 


Wisconsin 


321,600 


18,000 


32,200 


4,400 


289,400 


13,600 


Minnesota 


298,550 


19,200 


37,100 


6,300 


261,450 


12,900 


Iowa 


223,800 


11,800 


23,000 


3,500 


200,800 


8,300 


Missouri 


400,950 


19,300 


54,400 


4,100 


346,550 


15,200 


North Dakota 


49,600 


3,150 


6,250 


1,200 


43,350 


1,950 


South Dakota 


49,900 


2,700 


4,050 


550 


45,850 


2,150 


Nebraska 


134,150 


7,550 


21,800 


2,450 


112,350 


5,100 


Kansas 


177,650 


9,000 


29,450 


3,250 


148,200 


5,750 


Total 


4,388,950 


217,350 


570,200 


47,200 


3,818,750 


170,150 


Total, North 


8,336,950 


437,100 


1,052,600 


99,700 


7,284,350 


337,400 


South: 














Southeast: 














Delaware 


42,000 


2,200 


5,550 


450 


36,450 


1,750 


Maryland 


518,250 


24,750 


42,700 


3,800 


475,550 


20,950 


Virginia 


140,650 


7,800 


44,950 


3,550 


95,700 


4,250 


West Virginia 


301,000 


14,800 


20,350 


1,300 


280,650 


13,500 


North Carolina 


156,800 


9,600 


34,200 


4,000 


122,600 


5,600 


South Carolina 


278,350 


13,950 


12,400 


1,600 


265,950 


12,350 


Georgia 


442,650 


20,550 


37,200 


4,700 


405,450 


15,850 


Florida 


117,500 


8,300 


33,800 


4,500 


83,700 


3,800 


Total 


1 ,997,200 


101,950 


232,150 


23,900 


1,766,050 


78,050 


South Central: 














Kentucky 


201,950 


11,750 


29,450 


4,050 


172,500 


7,700 


Tennessee 


262,850 


14,950 


31,700 


4,000 


231,150 


10,950 


Alabama 


204,150 


11,700 


25,850 


3,350 


178,300 


8,350 


Mississippi 


113,600 


6,350 


11,550 


1,550 


102,050 


4,800 


Arkansas 


118,050 


6,000 


15,350 


1,150 


102,700 


4,850 


Louisiana 


237,450 


13,900 


44,850 


5,500 


192,600 


8,400 


Oklahoma 


171,050 


8,500 


15,300 


1,000 


155,750 


7,500 


Texas 


827,050 


40,700 


102,300 


9,200 


724,750 


31,500 


Total 


2,136,150 


113,850 


276,350 


29,800 


1,859,800 


84,050 


Total, South 


4,133,350 


215,800 


507,500 


53,700 


3,625,850 


162,100 


West: 














Mountain: 














Montana 


57,600 


3,900 


10,100 


1,900 


47,500 


2,000 


Idaho 


56,500 


2,800 


7,700 


850 


48,800 


1,950 


Wyoming 


30,650 


1,650 


6,600 


750 


' 24,050 


900 


Colorado 


165,500 


8,750 


19,500 


1,850 


146,000 


6,900 



Table A-39 Estimated employment and employment attributed to timber in transportation in the Un 

by industry and region, 1972, 1967, and 1963 



(Number) 



Region 


Total 


Railroad 


Truck 


Employment 


Employment 
attributed 
to timber 


Employment 


Employment 
attributed 
to timber 


Employment 


Employment 
attributed 
to timber 


1972 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 


435,800 
579,250 


35,650 
39,750 


96,400 
210,300 


8,450 
25,600 


274,900 
347,900 


20,500 
12,000 


1,015,050 


75,400 


306,700 


34,050 


622,800 


32,550 


275,800 
312,650 


27,900 
31,950 


75,950 
84,700 


11,550 
14,150 


169,300 
174,100 


13,200 
12,300 


588,450 


59,850 


160,650 


25,700 


343,400 


25,500 


75,350 
220,100 


7,700 
22,500 


32,650 
56,000 


5,400 
9,500 


42,450 
129,800 


2,250 
9,500 


Total 
Total, United States 


295,450 


165,450 


88,650 


14,900 


172,250 


11,750 


1,898,950 


165,450 


556,000 


74,650 


1,138,450 


69,800 


1967 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


464,850 
556,500 


49,900 
39,450 


118,950 
237,800 


9,650 
26,700 


248,900 
299,400 


29,250 
10,550 


1,021,350 


89,350 


356,750 


36,350 


548,300 


39,800 


247,550 
288,950 


27,100 
29,450 


86,650 
88,550 


1 1 ,450 
13,700 


134,250 
140,650 


12,650 
8,950 


536,500 


56,550 


175,200 


25,150 


274,900 


21,600 


71,700 
219,400 


7,350 
24,100 


38,750 
64,250 


6,050 
10,050 


32,850 
111,350 


1,300 
9,100 


291,100 


31,450 


103,000 


16,100 


144,200 


10,400 


1,848,950 


177,350 


634,950 


77,600 


967,400 


71,800 


1963 


North: 





Table A-40 Estimated employment and employment attributed to timber in marketing in t 

by industry and region, 1972, 1967, and 1963 



(Number) 



Region 


Total 


Retail Trade 


Employment 


Employment 
attributed 
to timber 


Employment 


Employment 
attributed 
to timber 


1972 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


4,157,150 
4,672,050 


163,750 
169,700 


2,945,000 
3,510,150 


104,850 
134,750 


8,829,200 


333,450 


6,455,150 


239,600 


2,496,300 
2,495,500 


1 10,550 
100,400 


1,907,900 
1,850,500 


83,950 

77,350 


4,991,800 


210,950 


3,758,400 


161,300 


743,900 
2,243,000 


32,950 
92,350 


580,900 
1,703,400 


26,450 
61,300 


2,986,900 


125,300 


2,284,300 


87,750 


16,807,900 


669,700 


12,497,850 


488,650 


1967 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 


3,734,650 
4,237,300 


180,000 
182,450 


2,711,900 
3,202,000 


133,200 
153,150 


7,971,950 


362,450 


5,913,900 


286,350 


2,035,950 
2,123,600 


91,250 
93,050 


1,562,150 
1,616,950 


71,450 
77,350 


4,159,550 


184,300 


3,179,100 


148,800 


West: 
Mountain 
Pacific 

Total 
Total, United States 


572,500 
1,942,350 


23,100 
87,900 


450,000 
1,462,100 


19,500 
59,300 


2,514,850 


111,000 


1,912,100 


78,800 


14,646,350 


657,750 


11,005,100 


513.950 


1963 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 


3,465,600 
3,818,750 


167,250 
170,150 


2,558,850 
2,904,100 


117,900 
140,100 


7,284,350 


337,400 


5,462,950 


258,000 


1,766,050 
1,859,800 


78,050 
84,050 


1,354,100 
1,405,950 


60,650 
68,200 



I Estimated value added in timber-based economic activities in the United States, by industry and region, 1972, 1967 



(Thousand dollars) 





Total 


Timber 
management 


Harvesting 


Primary 
manufacturing 


Secondary 
manufacturing 


Construction 




1972 






es 


9,311,700 
10,074,800 


66,050 
112,850 


118,000 
172,850 


1,108,650 
1,176,950 


3,224,350 
3,217,400 


2,533,650 
2,968,750 


19,386,500 


178,900 


290,850 


2,285,600 


6,441,750 


5,502,400 


8,978,300 
7,820,400 


406,950 
554,150 


461,800 
639,200 


1,693,100 
1,910,300 


2,770,800 
1,766,150 


2,208,650 
1,604,600 


16,798,700 


961,100 


1,101,000 


3,603,400 


4,536,950 


3,813,250 


2,148,250 
10,131,000 


175,100 
1,548,600 


239,000 
1,434,500 


313,350 
2,594,600 


167,200 
1,358,300 


831,600 
1,800,000 


12,279,250 


1,723,700 


1,673,500 


2,907,950 


1,525,500 


2,631,600 


48,464,450 


2,863,700 


3,065,350 


8,796,950 


12,504,200 


11,947,250 


1967 


es 


7,491,950 
6,858,300 


52,900 
89,200 


113,550 
142,850 


942,650 
937,650 


2,650,300 
2,252,300 


1,973,550 
1,715,300 


14,350,250 


142,100 


256,400 


1,880,300 


4,902,600 


3,688,850 


5,313,850 
4,531,400 


249,850 
276,800 


331,200 
341,750 


1,148,850 
1,082,100 


1,768,500 
1,141,150 


966,450 
834,600 


9,845,250 


526,650 


672,950 


2,230,950 


2,909,650 


1,801,050 


971,200 
5,601,650 


79,800 
721,150 


146,250 
686,300 


181,000 
1,336,450 


73,100 
880,900 


256,050 
986,850 


6,572,850 


800,950 


832,550 


1,517,450 


954,000 


1,242,900 


30,768,350 


1,469,700 


1,761,900 


5,628,700 


8,766,250 


6,732,800 


1963 




6,337,300 
5,827,400 


52,500 

77,750 


102,500 
138,550 


793,400 
780,100 


2,150,450 
1 ,684,400 


1 ,644,450 
1,665,600 


12,164,700 


130,250 


241,050 


1,573,500 


3,834,850 


3,310,050 





Table A-42 Estimated value added in timber-based economic activities in the United States, by region and 



(Thousand dollars) 



Region and State 


1972 


1967 


1963 


Region and State 


1972 


North: 
Northeast: 
Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Pennsylvania 

Total 

North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

Total 

Total, North 

South: 
Southeast: 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

Total 


510,150 
232,850 
131,400 
1,134,050 
146,200 
512,100 
3,157,200 
1,352,550 
2,135,200 


385,300 
161,050 
94,100 
849,600 
106,800 
374,800 
2,946,850 
999,500 
1,573,950 


307,750 
115,550 
72,350 
763,200 
89,500 
314,000 
2,459,850 
865,100 
1,350,000 


South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Total 
Total, South 

West: 
Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Total 

Pacific: 
Washington 
Oregon 
California 
Alaska 
Hawaii 

Total 
Total, West 
Total, United States 


505,45 
983,60 
1.220.7C 
830,95 
846,95 
1,080,35 
337,45 
2,014,95 


7,820,4C 


9,311,700 


7,491,950 


6,337,300 


16.798.7C 

325,95 
425,45 
65, 9C 
443,25 
115.5C 
455,45 
162,05 
114.7C 


1,756,550 
960,000 
2,006,000 
1,439,200 
1,296,200 
837,550 
358,050 
806,300 
52,150 
58,450 
213,850 
290,400 


1,263,750 
650,450 
1 ,270,900 
1 ,042,800 
960,100 
518,650 
245,950 
546,300 
30,800 
34,550 
122,900 
171,150 


1,033,150 
508,900 
1,148,950 
837,850 
768,650 
478,950 
211,450 
462, 1 50 
43,250 
43,600 
120,050 
170,450 


2,148,25 


2,307,65 
2,993, 2C 
4,548, 3C 
126,05 
155.8C 


10,074,800 


6,858,300 


5,827,400 


19,386,500 


14,350,250 


12,164,700 


95,050 
754,000 
1,406,250 
274,650 
1,845,050 
1,032,800 
1,839,250 
1,731,250 


63,650 
499,850 
877,200 
192,250 
1,219,850 
602,250 
1,010,400 
848,400 


61,200 
383,850 
683,750 
158,050 
886,250 
470,150 
830,900 
605,350 


10.131.0C 


12,279,25 


48,464,45 


8,978,300 


5,313,850 


4,079,500 



Sources: See source notes to individual subject tables. 



Table A -43 Estimated employment in timber-based economic activities in the United States, by industry and region 



(Number) 



Region 


Total 


Timber 
management 


Harvesting 


Primary 
manufacturing 


Secondary 
manufacturing 


Con 


1972 


North: 
Northeast 
North Central 

Total 


675,250 
700,100 


12,400 
15,300 


19,350 
25,900 


59,850 
61,800 


232,600 
200,650 


1 

1 


1,375,350 


27,700 


45,250 


121,650 


433,250 


3 


South: 
Southeast 
South Central 

Total 


688,500 
585,150 


25,300 
23,400 


40,300 
57,200 


85,150 
96,400 


224,600 
142,950 


1 
1 


1,273,650 


48,700 


97,500 


181,550 


367,550 


3 


West: 
Mountain 
Pacific 

Total 
Total, United States 


143,450 
472,500 


11,650 
29,150 


8,350 
39,300 


16,950 
106,400 


13,650 
85,950 




615,950 


40,800 


47,650 


123,350 


99,600 


1 


3,264,950 


117,200 


190,400 


426,550 


900,400 


7 


1967 


North: 
Northeast 
North Central 

Total 

South: 
Southeast 
South Central 

Total 

West: 
Mountain 
Pacific 

Total 
Total, United States 


737,700 
677,200 


11,300 
14,250 


28,700 
34,200 


68,700 
66,550 


256,250 
193,900 


1 

1 


1,414,900 


25,550 


62,900 


135,250 


450,150 


2 


558,800 
516,600 


22,700 
21,500 


54,300 
63,800 


87,100 
94,050 


196,850 
122,100 




1,075,400 


44,200 


118,100 


181,150 


318,950 


1 


99,950 
433,450 


10,850 
27,050 


10,200 
45,150 


17,600 
103,750 


7,800 
74,050 




533,400 


37,900 


55,350 


121,350 


81,850 




3,023,700 


107,650 


236,350 


437,750 


850,950 


5 


1963 


North: 
Northeast 
North Central 

Total 
South: 


747,850 
684,000 


10,250 
13,000 


32,700 
40,800 


70,550 
64,850 


256,600 
178,100 


1 
1 


1,431,850 


23,250 


73,500 


135,400 


434,700 


3 





Table A-44 Estimated employment in timber-based economic activities in the United States, by region and Si 



(Number) 



Region and State 


1972 


1967 


1963 


Region and State 


1972 


North: 
Northeast: 
Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Pennsylvania 

Total 

North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 
Iowa 
Missouri 
North Dakota 
.South Dakota 
Nebraska 
Kansas 

Total 
Total, North 

South: 
Southeast: 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

Total 


40,200 
19,500 
12.050 
90,100 
11,800 
37,100 
213,050 
89,750 
161,700 


42,200 
17,100 
11,350 
89,600 
12,550 
37,150 
255,100 
95,900 
176,750 


38,850 
16,800 
11,100 
93,950 
12,150 
38,750 
271,150 
95,500 
169,600 


South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Total 
Total, South 

West: 
Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Total 

Pacific: 
Washington 
Oregon 
California 
Alaska 
Hawaii 

Total 
Total, West 
Total, United States 


41,350 
81,750 
84,700 
61,950 
58,700 
66,600 
28,800 
161,300 


585,150 


675,250 


737,700 


747,850 


1,273,650 

17,200 
21,800 
4,250 
35,900 
13,000 
29,400 
14,250 
7,650 


118,150 
69,950 
130,750 
97,650 
86,350 
57,450 
28,050 
61,500 
4,650 
5,800 
16,850 
22,950 


116,250 
67,950 
125,000 
100,800 
86,900 
49,050 
27,350 
60,500 
4,200 
5,300 
14,150 
19,750 


113,450 
64,250 
127,550 
95,350 
86,050 
56,850 
27,750 
61,850 
6,100 
6,700 
16,350 
21,750 


143,450 


92,500 
103,750 
259,550" 
6,650 
10,050 


700,100 


677,200 


684,000 


1,375,350 


1,414,900 


1,431,850 


6,800 
53,100 
110,800 
21,900 
159,750 
77,850 
126,250 
132,250 


6,700 
61,500 
81,150 
35,550 
135,100 
74,850 
113,300 
50,650 


6,500 
55,400 
82,550 
33,450 
123,150 
69,950 
113,700 
66,900 


472,500 


615,950 


3,264,950 


688,500 


558,800 


551,600 



Sources: See source notes to individual subject tables. 



Industry Definitions 



Most of the data on primary and secondary manufac- 
turing used in this study came from the 1963, 1967, and 
1972 Censuses of Manufactures. Firms are classified for 
the manufacturing census basically according to the 
products they produce. Thus, an establishment is 
classified in a particular industry (SIC) if its production 
of the primary products of that industry exceeds in value 
its production of products of any other single industry. 
While some establishments produce only the primary 
products of the industry in which they are classified, 
rarely do all the establishments in an industry specialize 
to that extent. For example, only 94 percent of the total 
value of shipments from those firms classified in the 
Wood Household Furniture Industry (SIC 251 1) in 1972, 
was wood household furniture. The remaining 6 percent 
consisted of such diverse products as metal office and 
household furniture, hardwood dimension and flooring, 
games, toys, sporting and athletic goods, and household 
cooking equipment. Looked at from the product view- 
point, about 95 percent of the total value of shipments of 
wood household furniture in 1972 came from firms 
classified in the Wood Household Furniture Industry. In 
addition, wood household furniture was produced in the 
Upholstered and Metal Furniture Industries (SIC's 2512 
and 2514), the Mattresses and Bedsprings Industry (SIC 
2515), and in several others. 

The types of firms (by SIC industry codes) included in 
the major primary and secondary manufacturing indus- 
tries recognized in this study are shown in table B-l on 
page 83 and defined below. Changes necessitated by SIC 
industry reclassification during the study period are 
shown in the footnotes to table B-l and discussed below. 

Primary Manufacturing 
Sawmills and planing mills: 

2421 Sawmills and Planing Mills, General Estab- 
lishments primarily engaged in sawing rough 
lumber and timber from logs and bolts or resaw- 
ing cants and flitches into lumber, including box 



frames for household furn 
primarily engaged in manuf 
for household furniture, a 
1972, were classified in ir 
stered Household Furniture 

Veneer and plywood plants: 

2432 Veneer and Plywood -Esti 
engaged in producing comi 
face or technical, and those 
manufacturing commercial 
nonwood backed or faced 
faced plywood, from veneer 
establishment or from purch 
1963 only). 

2435 Hardwood Veneer and Plyw 
primarily engaged in produc 
wood veneer, either face or 
primarily engaged in manu 
plywood or prefinished hare 
includes nonwood backed 
nonwood faced plywood fro 
the same establishment or fr< 
This SIC was created in 19 
2432, Veneer and Plywood, ^ 
hardwood and softwood ind 

2436 Softwood Veneer and Plyw 
primarily engaged in produc 
wood veneer and plywood, f 
in the same establishment 
veneer. This SIC was created 
SIC 2432, Veneer and Ply^ 
separate hardwood and soft 

Pulp, paper, and paperboard mills 

261 1 Pulpmills Establishments 
manufacturing pulp from 
materials such as rags, 1 
bagasse, and straw. 



board mills and not separately reported are also 
included. 

2661 Building Paper and Board Mills Establishments 
primarily engaged in manufacturing building 
paper and building board from wood pulp and 
other fibrous materials. Pulpmills combined with 
building paper and building board mills, and not 
separately reported, are also included. 

Other primary: 

2429 Special Product Sawmills, N.E.C. Establish- 
ments primarily engaged in manufacturing ex- 
celsior, wood shingles, and cooperage stock; and 
in sawing special products, not elsewhere 
classified. 

2492 Particleboard Establishments primarily engaged 
in manufacturing wood panel products from small 
wood particles. Manufacture may take place in 
hydraulic presses with heated platens or by extru- 
sion. This SIC was created in 1972. Establish- 
ments classified in this SIC were formerly part of 
2499, Wood Products, N.E.C. 

2861 Gum and Wood Chemicals Establishments 
primarily engaged in manufacturing hardwood 
and softwood distillation products, wood and 
gum naval stores, charcoal, natural dyestuffs, and 
natural tanning materials. 

Secondary Manufacturing 

Millwork and prefabricated wood products: 

2431 Millwork Establishments primarily engaged in 
manufacturing fabricated millwork. Planing mills 
primarily engaged in producing millwork are in- 
cluded, but planing mills primarily producing 
standard workings or patterns of lumber are 
classified in SIC 2421, Sawmills and Planing 
Mills, General. In 1967 and 1963, this SIC also in- 
cluded the manufacture of custom cabinetwork to 
be built-in, which was transferred to new SIC 
2434, Wood Kitchen Cabinets, in 1972. 

2433 Prefabricated Wood Structures -Establishments 



2439 Structural Wood M 
ments primarily eng* 
or fabricated trusses, 
members of lumber. ' 
Establishments now < 
SIC 2433, Prefabrica 
and 1963. 

2451 Mobile Homes Es 
gaged in manufacti 
mobile homes are ge 
least 8 feet wide, do i 
of water or waste, ar 
This SIC was created 
classified in this SIC 
Trailer Coaches. 

2452 Prefabricated Wooa 
primarily engaged in 
wood buildings, sect 
was created in 1972. 1 
in this SIC were forr 
cated Wood Structur 

3791 Trailer Coaches Es 
gaged in manufactu] 
dwellings) for attach] 
pickup coaches (camp 
trucks. 



Wooden containers: 

2441 Nailed Wood Boxes 
primarily engaged ir 
lock-corner wooden 
which also may pro 
lock-corner boxes. 

2442 Wirebound Boxes c 
primarily engaged ir 
boxes and crates (196 

2443 Veneer and Plywood 
primarily engaged in 
plywood containers , 
baskets made nrimar 



2449 



Wood Containers, N.E.C. Establishments 
primarily engaged in manufacturing wood con- 
tainers, not elsewhere classified, such as 
cooperage, wirebound boxes and crates, and other 
veneer and plywood containers. This SIC was 
created in 1972 by combining former SIC's 2442, 
Wirebound Boxes and Crates; 2443, Veneer and 
Plywood Containers; and 2445, Cooperage. 



Furniture: 



2511 



2512 



2514 



2515 



Wood Household Furniture Establishments pri- 
marily engaged in manufacturing wood household 
furniture commonly used in dwellings. Also in- 
cluded are establishments engaged in manufactur- 
ing infants' and children's wood furniture and 
wood outdoor furniture. In 1967 and 1963, this SIC 
also included establishments primarily engaged in 
the manufacture of wood kitchen cabinets (trans- 
ferred to SIC 2434 in 1972) and those primarily 
engaged in manufacturing wood, TV, radio, 
phonograph, and sewing machine cabinets 
(transferred to SIC 2517 in 1972.) 
Upholstered Household Furniture Establish- 
ments primarily engaged in manufacturing 
upholstered furniture on wood frames. In 1963 
and 1967, this SIC also included those firms 
primarily engaged in manufacturing only wood 
frames for upholstered furniture. In 1972 these 
establishments were included in SIC 2426. 
Metal Household Furniture Establishments 
primarily engaged in manufacturing metal house- 
hold furniture, whether padded or plain, of a type 
commonly used in dwellings. 
Mattresses and Bedsprings Establishments pri- 
marily engaged in manufacturing innerspring mat- 
tresses, box spring mattresses, and noninner spring 
mattresses containing felt, foam rubber, or any 
other filling material; and assembled wire springs 
(fabric, coil, or box) for use on beds, couches, and 



2519 Household Furniture, N.I 
primarily engaged in manufc 
and other wicker furniture, \ 
household furniture and cab 
furniture, N.E.C. 

2521 Wood Office Furniture Es 
ily engaged in manufacturi: 
niture whether padded, uphc 

2531 Public Building and Relate 
lishments primarily engaged i 
niture for schools, theate 
churches, and libraries, an< 
manufacture of seats for pi 
seats for automobiles and ai 

2541 Wood Partitions and Fixt 
primarily engaged in manuf 
ing, lockers, office and st< 
ricated plastic laminated fixt 
fabricated products. 

2542 Metal Partitions and Fixt 
primarily engaged in manuf 
ing, storage racks, lockers, 
tures, prefabricated parti 
fabricated products. 

2599 Furniture and Fixtures, N.. 
primarily engaged in manuf a 
fixtures, not elsewhere clasj 
niture especially designed fc 
bars, cafeterias, bowling 
ships. 



Paper and paperboard products: 

2641 Paper Coating and Cla 
primarily engaged in m-< 
glazed, or varnished paper f 
Also included are estat 



2645 Die-cut Paper and Board Establishments 
primarily engaged in diecutting purchased paper 
and paperboard; and in manufacturing cardboard 
by laminating, lining, or surface coating paper- 
board. 

2646 Pressed and Molded Pulp Goods Establishments 
primarily engaged in manufacturing all kinds of 
pressed and molded goods, including papier- 
mache articles other than statuary and art goods. 

2647 Sanitary Paper Products Establishments primar- 
ily engaged in manufacturing, from purchased 
paper, sanitary paper products, such as facial 
tissue and hankerchiefs, table napkins, toilet 
paper, towels, disposable diapers, and sanitary 
napkins and tampons. In 1967 and 1963, firms 
manufacturing disposable paper diapers were in 
2399, Fabricated Textile Products, N.E.C. 

2648 Stationery Products Establishments primarily 
engaged in manufacturing stationery, tablets, 
looseleaf fillers, and related items from purchased 
paper. This SIC was created in 1972. Establish- 
ments now classified in this SIC were formerly in 
2649, Converted Paper Products, N.E.C. 

2649 Converted Paper Products N.E.C. Establish- 
ments primarily engaged in manufacturing from 
purchased paper or paperboard, miscellaneous 
converted paper or paperboard products, not else- 
where classified. Includes firms manufacturing 
wallpaper in 1972, formally in 2644 in 1967 and 
1963. 

2651 Folding Paperboard Boxes Establishments pri- 
marily engaged in manufacturing folding paper- 
board boxes from purchased paperboard. 

2652 Set-up Paperboard Boxes Establishments pri- 
marily engaged in manufacturing setup paper- 
board boxes from purchased paperboard. 

2653 Corrugated and Solid Fiber Boxes Establish- 
ments primarily engaged in manufacturing cor- 
rugated and solid fiber boxes and related products 
from purchased paperboard of fiber stock. Impor- 
tant products of this industry include corrugated 
and solid fiberboard boxes, nads. nartitions. 



from purchased i 
drums, and simila 
metal ends, and vu 

Fibers, plastics and textile 

22 1 1 Weaving Mills, Cot 
engaged in weavir 
width, wholly or d 

222 1 Weaving Mills, Ma> 
ments primarily en 
12 inches in width, 
manmade fibers, in 

2241 Narrow Fabric M 
engaged in weaving 
in width or narrov 
manmade fibers, in 

2253 Knit Outerwear M 
engaged in knittinj 
manufacturing out 
duced in the same < 

2254 Knit Underwear M 
engaged in knittir 
from yarn or in r 
nightwear from kni 
establishment. 

2256 Knit Fabric Mill 
engaged in knitting 
dyeing or finishing 
only). 

2258 Warp Knit Fabric i 
ily engaged in knitti 
ing or finishing war 

2259 Knitting Mills, N. E 
engaged in knitting 
elsewhere classified 

2262 Finishing Plants, h 
tablishments prima 
chased manmade 
fabrics or finishing 
basis. These fin 
bleaching, dveing, 



rowing and Winding Mills Establishments 
marily engaged in texturizing, throwing, 
sting, winding, or spooling yarn wholly or 
efly by weight of cotton, manmade fibers, or 

read Mills Establishments primarily engaged 
manufacturing thread from natural or man- 
de fiber except flax and wool. 
ocessed Textile Waste Establishments 
marily engaged in processing textile mill waste 

spinning, padding, batting, or other uses; in 
overing textile fibers from clippings and rags; 
cutting flock from waste, recovered fibers, or 
v fiber stock, and in manufacturing oakum and 
sted jute packing. 

e Cord and Fabric Establishments primarily 
jaged in manufacturing cord and fabric for use 
einforcing rubber tires, industrial belting, fuel 
s, and similar uses. 

nwoven Fabric Mills Establishments primarily 
;aged in manufacturing nonwoven fabrics (by 
iding and/or interlocking of fibers) by mechan- 
[, chemical, thermal, or solvent means or by 
nbinations thereof; or in manufacturing non- 
ven fabricated products such as blankets, rib- 
is, and wipers (1972 only). 
rdage and Twine Establishments primarily 
;aged in manufacturing rope, cable, cordage, 
ne, and related products from abaca (Manila), 
1, henequen, hemp, cotton, paper, jute, flax, 
nmade fibers including glass, and other fibers. 
n 's and Boys' Suits and Coats Establishments 
narily engaged in the manufacture of men's, 
iths', and boys' suits, coats, and overcoats, 
ablishments primarily engaged in manufactur- 

uniforms (except athletic) are also included in 
i industry. 

n's and Boys' Shirts and NightwearEstab- 
ments primarily engaged in the manufacture of 
as' and boys' shirts (including polo and sports 
*ts) and nightwear cut and sewed from pur- 
sed woven or knit fabrics- 



2335 



2337 



2341 
2361 

2363 
2369 

2384 
2391 
2392 



women's, misses' and juniors' blous 
and shirts. 

Women's and Misses' Dresses Esta 
primarily engaged in manufacturing 
misses' and juniors' dresses, including 
dresses and pants dresses, whether s< 
piece or by the dozen. 
Women f s and Misses ' Suits and Coats- 
ments primarily engaged in man 
women's, misses', and juniors' suits, 
skirts, and coats except fur coats and 
These garments are generally tailored 2 
lined. 

Women's and Children's Underwear- 
ments primarily engaged in mam 
women's, misses', children's, anc 
underwear and nightwear cut and sewed 
chased woven or knit fabric. 
Children's Dresses and Blouses Esta 
primarily engaged in manufacturi 
children's, and infants' dresses, blous 
and shirts, cut and sewed from purcha 
or knit fabric. 

Children's Coats and Suits Establish 
marily engaged in manufacturing g 
dren's, and infants' coats and suits, cut 
from purchased woven or knit fabric. 
Children's Outerwear, N.E.C.Esta 
primarily engaged in manufacturing g 
dren's, and infants' outerwear not else> 
sified, cut and sewed from woven or k; 
Robes and Dressing Gowns Establish 
marily engaged in manufacturing r 
women's robes and dressing gowns. 
Curtains and Draperies Establishmen 
ily engaged in manufacturing cur 
draperies from purchased materials. 
House Furnishings, N.E.C.Estal 
primarily engaged in manufacturing ] 
nishings such as blankets, bedspreac 
tablecloths, and towels from purchased 



rV/m;/7C nnrl 
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cellulose such as rayon, by the viscose or cupram- 
monium process) in the form of monofilament, 
yarn, staple, or tow suitable for further manufac- 
turing on spindles, looms, knitting machines, or 
other textile processing equipment. 

Other secondary: 

2491 Wood Preserving Establishments primarily 
engaged in treating wood, sawed or planed in 
other establishments, with creosote or other 
preservatives to prevent decay and to protect 
against fire and insects. Also included is the cut- 
ting, treating, and selling of poles, posts, and pil- 
ing, but establishments primarily engaged in man- 
ufacturing other wood products (which they may 
also treat with preservatives) are not included. 

2499 Wood Products N. E. C. -Establishments primar- 
ily engaged in turning and shaping wood and 



manufacturing mis 
tan, reed, splint, 
wicker, and willov 
ments manufacturi 
cork products, ha 
mirror and picture 
SIC also included 
gaged in manufacti 
Others In additio 
on employment an 
timber included the 
attributed to timbei 
and boats, small an 
and athletic goods 
other items in whi 
and timber product 
tions of total value 
were not made for 
industries since the 
turing industries nc 



Table B-1- Types of firms included in the major primary and secondary industries, 1972, 1967, an 



Industry 


1972 


1967 


1963 


Industry 


Primary manufacturing 








Paper and paperboard products (cont'd) 
Bags, except textile bags (SIC 2643) 


Sawmills and planing mills 








Wallpaper (SIC 2644) 


Sawmills and planing mills, general (SIC 2421) 


X 


X 


X 


Die-cut paper and board (SIC 2645) 


Hardwood dimension and flooring (SIC 2426) 


X 1 


X 


X 


Pressed and molded pulp goods (SIC 2646) 


Veneer and plywood plants 
Veneer and plywood plants (SIC 2432) 
Hardwood veneer and plywood plants (SIC 2435) 
Softwood veneer and plywood plants (SIC 2436) 


X 2 
X J 


X 


X 


Sanitary paper products (SIC 2647) 
Stationery products (SIC 2648) 
Converted paper products, nee (SIC 2649) 
Folding paperboard boxes (SIC 2651) 
Set-up paperboard boxes (SIC 2652) 


Pulp, paper, and paperboard mills 








Corrugated and solid fiber boxes (SIC 2653) 


Pulp mills (SIC 261 1) 


X 


X 


X 


Sanitary food containers (SIC 2654) 


Papermills except building paper (SIC 2621) 


X 


X 


X 


Fiber cans, drums and similar products (SIC 2655) 


Paperboard mills (SIC 2631) 
Building paper and board mills (SIC 2661) 


X 
X 


X 
X 


X 
X 


Fibers, plastics and textile products 
Weaving mills, cotton (SIC 2211) 


Other primary 








Weaving mills, synthetics (SIC 2221) 


Special product sawmills, n.e.c. (SIC 2429) 


X 


X 


X 


Narrow fabric mills (SIC 2241) 


Particleboard (SIC 2492) 


X 


X 


X 


Knit outerwear mills (SIC 2253) 


Gum and wood chemicals (SIC 2861) 


X 3 






Knit underwear mills (SIC 2254) 










Knit fabric mills (SIC 2256) 


Secondary manufacturing 








Warp knit fabric mills (SIC 2258) 










Knitting mills, n.e.c. (SIC 2259) 


Millwork, and prefabricated wood products 








Finishing plants, synthetics (SIC 2262) 


Millwork (SIC 2431) 


X 4 






Tufted carpets and rugs (SIC 2272) 


Prefabricated wood structures (SIC 2433) 


' 


X 


X 


Yarn mills, except wool (SIC 2281) 


Wood kitchen cabinets (SIC 2434) 
Structural wood members, n.e.c. (SIC 2439) 


X 4 






Throwing and winding mills (SIC 2282) 
Thread mills (SIC 2284) 


Mobile homes (SIC 2451) 


X' 






Processed textile waste (SIC 2294) 


Prefabricated wood buildings (SIC 2452) 


X' 






Tire cord and fabric (SIC 2296) 


Trailer coaches (SIC 3791) 





X 


X 


Nonwoven fabric mills (SIC 2297) 










Cordage and twine (SIC 2298) 


Wooden containers 
Nailed wood boxes and shook (SIC 2441) 
Wirebound boxes and crates (SIC 2442) 


X 


X 
X 


X 
X 


Men's and boy's suits and coats (SIC 2311) 
Men's and boy's shirts and nightwear (SIC 2321) 
Men's and boy's neckwear (SIC 2323) 


Veneer and plywood containers (SIC 2443) 


7 


X 


X 


Men's and boy's separate trousers (SIC 2327) 


Cooperage (SIC 2445) 




X 


X 


Men's and boy's clothing, n.e.c. (SIC 2329) 


Wood pallets and skids (SIC 2448) 


X" 






Women's, misses' blouses and waists (SIC 2331) 


Wood containers, n.e.c. (SIC 2449) 


X 7 






Women's, misses' dresses (SIC 2335) 


Furniture 








Women's, misses' suits, skirts, coats (SIC 2237) 


Wood household furniture (SIC 2511) 


X" 


X 


X 


Women's and children's underwear (SIC 2341) 


Upholstered household furniture (SIC 2512) 


X 1 


X 


X 


Children's dresses and blouses (SIC 2361) 


Metal household furniture (SIC 2514) 


X 


X 


X 


Children's coats and suits (SIC 2363) 


Mattresses and bedsprings (SIC 2515) 


X 


X 


X 


Children's outerwear, n.e.c. (SIC 2369) 


Wood TV and radio cabinets (SIC 2517) 


X' 






Robes and dressing gowns (SIC 2384) 


Household furniture, n.e.c. (SIC 2519) 


X 


X 


X 


Curtains and draperies (SIC 2391) 


Wood office furniture (SIC 2521) 


X 


X 


X 


House furnishings, n.e.c. (SIC 2392) 


Public building and related furniture (SIC 2531) 


X 


X 


X 


Canvas products (SIC 2394) 


Wood partitions and fixtures (SIC 2541) 


X 


X 


X 


Fabricated textile products, n.e.c. (SIC 2399) 


Metal partitions and fixtures (SIC 2542) 


X 


X 


X 


Plastics materials and resins (SIC 2821) 


Furniture and fixtures, n.e.c. (SIC 2599) 


X 


X 


X 


Cellulosic man-made fibers (SIC 2823) 










Other secondary 


Paper and paperboard products 








Wood preserving (SIC 2491) 
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Table CF-1. Tentative list of mammals for Cedar Flats Research Natural Area 

Order Scientific name Common name 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Garni vora 



Neiiro t richas g i b bs i 
Scapanns orarms 
Sorex bendirii 
Sorex obsciims 
Sorex trowbridgii 
Sorex vagrcms 
Eptesicus fuscns 
Lasionycteris noctivagaus 
Lasiums cinercus 
My otis calif ornicns 
Myotis evotis 
Myotis lucifitc/Hfi 
Myotis volans 
Myotis yumanensis 
Plecotns to'ivnsendi 
Lepus atnericanus 
Aplodontia mfa 
Castor canadensis 
CJethnonoinys gapperi 
Erctkizoii dornatni 
En faunas townsendi 
Glancontya subri-tinn 
Mic rot UN lo)ifjic(tndnN 
MicrotiiN ore y on i 
Ncotoina cincrca 



Artiodactyla 



Felix concolor 

Lttt nt <'(i)i(i(lc)inin 

LI/II.C nifiin 

Mitrtes (tnieric)ia 

MitHlela eriine 

Miistelu frciHtht 

MiiNteltt 1'inuii 

S})ilu(/(tle })iitoriiift 

l/rnHH (t ineriniiniH 

OdoroiletiN It. 

('c)'i'itx c((iiadeiiNiH rooncvclli 



shrew mole 
coast mole 
marsh shrew 
dusky shrew 
Trowbridg'e shrew 
wandering shrew 
big brown bat 
silver-haired bat 
hoary bat 
California myotis 
long-eared myotis 
little brown myotis 
long-legged myotis 
Yuma myotis 
Towns end big-eared bat 
snowshoe hare 
mountain beaver 
beaver 

Capper red-backed vole 
porcupine 

Townsend chipmunk 
northern flying squirrel 
long-tailed vole 
Oregon or creeping vole 
bushy-tailed wood rat 
deer mouse 
chickaree 

western jumping mouse- 
coyote 

mountain lion or cougar 
river otter 
bobcat 
marten 

short-tailed weasel or ermine 
long-tailed weasel 
mink 

spotted skunk or civet cat 
black bear 
black-bailed deer 
Roosevelt elk 
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Figure CF-2.- Vegetation types in the Cedar Flats 
Research Natural Area. 



Figure CF-3. Communities of the Cedar Flats Research 
Natural Area. Upper left: Old-growth Douglas-fir and 
smaller associated western hemlock dominate a large 
portion of the natural area; bigleaf maple (left fore- 
ground) are scattered through both the upland and 
swamp habitats. Upper right: Grove of old-growth 
western redcedar showing typical understory domi- 
nants-v4cer circinatum and Polystichum munitum. 
Lower left: Hardwoods, particularly red alder, are scat- 
tered through swampy areas, such as this one dominated 
by Cyperaceae. Lower right: Old-growth specimens of 
western redcedar attain diameters in excess of 250-cm. 
(100-in.) b.h. 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
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CHERRY CREEK 

RESEARCH NATURAL 

AREA 1 

Old-growth Douglas-fir and west- 
ern hemlock stands growing on 
slopes and ridgetops in the south- 
western Oregon Coast Ranges. 

The Cherry Creek Research Natural Area 
was established on February 4, 1965. It typi- 
les virgin, old-growth Douglas-fir (Pxeudo- 
'-.suga nienziesii) -western hemlock (Tanya het- 
zrophylla) stands as they occur on sedimentary 
materials in the southwestern Oregon Coast 
Ranges. The 239-ha. (590-acre) tract is located 
in Coos County, Oregon, and is administered 
Dy the Coos Bay District (Coos Bay, Oregon), 
Bureau of Land Management (BLM). The 
latural area occupies portions of sections 17, 
18, 19, and 20, T. 27 S., R. 10 W., Willamette 
meridian (fig. CH-1). It lies at 45 13' N. lati- 
;ude and 123 56' W. longitude. 

\CCESSAND 
^COMMODATIONS 

The normal approach to the natural area is 
rom Coquille, to the south. Just west of the 
voquille High School, turn north from State 
-lighway 42 onto the Fairview-McKinley 
load. At Fairview, 14.5 km. (9 miles) to the 
lorth, turn southeast (right) onto the Coos 
3ay Wagon Road. Follow this road to Cherry 
>eek Park (about 11 km. or 7 miles) and 
urn left on Cherry Creek County Road which 
ater changes to the B.L.M. Cherry Creek 
Access Road (27-11-27.0). Follow it for 9.5 
:m. (6 miles) to the Big Tree Recreational 



' Description prepared by Dr. J. F. Franklin, U.S. 
department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
forestry Sciences Laboratory, Corvallis, Oregon. 



Site at the edge of the natural area. The 
vicinity of the natural area can also be reached 
via the BLM Middle Creek Access Road (27- 
11-29.0) and Burnt Mountain Road (27-11- 
12.0). To approach the north side of the 
natural area in this way, turn onto the Middle 
Creek Access Road about 6 km. (4 miles) east 
of Fairview. 

There are no roads or trails within the 
main body of the natural area. Access is by 
cross-country travel. 

The nearest commercial accommodations 
are in Coquille and Coos Bay, approximately 
35 km. (22 miles) and 50 km. (31 miles) away, 
respectively. There are several improved 
forest camps in the vicinity, the most con- 
venient being located on Middle Creek. 

ENVIRONMENT 

The Cherry Creek Research Natural Area 
occupies complex ridge and valley topog- 
raphy bounding a portion of Cherry Creek. 
Slopes are generally moderate to steep on the 
middle and lower slopes and gentle to mod- 
erate along the ridgetops (fig. CH-1). Eleva- 
tions range from about 207 m. (680 ft.) along- 
Cherry Creek to 451 m. (1,480 ft.) in the 
northwestern corner of the natural area. The 
topography is very complex and dissected. 

Sedimentary bedrock underlies the entire 
natural area. These sand and siltstones belong 
to the Tyee formation of Middle Eocene Age 
(Pech 1961). 

The climate is wet and mild. Precipitation 
is seasonal, with a peak in January and 
December and a minimum in July and Aug- 
ust. The summer drought period is more 
pronounced than in northern Oregon and 
Washington coastal mountains. The following 
climatic data are from the closest weather 
station at Sitkum located about 5 km. (3 
miles) to the southeast (U.S. Weather Bureau 
1965): 



CH-1 



Mean annual temperature 11.1C. (52.0F.) 

Mean January temperature 4.2C. (40.6F.) 

Mean July temperature 17.2C. (63.0F.) 

Mean January minimum 

temperature 0.8C. (33.5 F.) 

Mean July maximum temperature . .25.1C. (77.2F.) 
Average annual precipitation . . .2,035 mm. (80.11 in.) 
June through August 

precipitation 82 mm. (3.21 in.) 

A soil survey for the area is not available, 
but most soils tend toward relatively deep, 
Reddish-Brown Lateritics developed in col- 
luvium and residuum from silt and sand- 
stones. Surface (Al) horizons are typically 
dark brown in color and the B2 horizon has a 
clay-loam texture and fine to very fine, sub- 
angular, blocky structure. Depth to bedrock 
(R horizon) is typically from 100 to over 150 
cm. (40 to 60 in.) . A horizons typically average 
about 20 cm. (8 in.) in thickness and B hori- 
zons 75 to 90 cm. (30 to 35 in.). 

BIOTA 

All 239 ha. (590 acres) of the Cherry Creek 
Research Natural Area are classified as SAP 
cover type 230, Douglas-Fir Western Hem- 
lock (Society of American Foresters 1954). 
The area falls within Kuchler's (1964) Type 2 
(Cedar-Hemlock-Douglas Fir Forest) and the 
Tsuga heterophylla Zone of Franklin and 
Dyrness(1969). 

Douglas-fir and western hemlock dominate 
the natural area. The average age of the 
Douglas-fir is not known, but it is believed 
to be in excess of 300 years. Old-growth 
Douglas-firs average 125- to 175-cm. (50- to 
70-in.) d.b.h. The maximum recorded size is 
294-cm. (116-in.) d.b.h. and 86.9 m. (285 ft.) 
high at over 600 years of age. Western hem- 
lock typically average 75- to 100-cm. (30- 
to 40-in.) d.b.h. and are somewhat younger in 
age than associated Douglas-fir. Other tree 
species present on the natural area include 
western redcedar (Thuja plicata) and tanoak 
(Litho carpus densiflora) , with bigleaf maple 
(Acer macrophy Hum) and California-laurel 
(Umbellularia californica) common in stream- 
side areas (fig. CH-2). 

The climax tree species on the natural area 
clearly appears to be western hemlock. Hem- 



lock seedlings and saplings are more abun- 
dant than those of any other coniferous 
species. In some areas sprout and seedling 
reproduction of tanoak is also common, sug- 
gesting it may also be a climax species. Very 
little reproduction of Douglas-fir or western 
redcedar is present anywhere on the natural 
area. 

Most of the forest communities on the 
natural area are assignable to one of the 
associations recognized by Bailey (1966) in a 
study of nearby old-growth forests. The com- 
munities on middle and lower slopes and on 
broad mesic ridgetops appear to belong to the 
Tsuga heterophy Hal Poly stichum munitum 
Oxalis or eg ana Association. The understory 
is dominated by a dense cover of Poly stichum 
munitum, with many other associated herbs 
such as Oxalis oregana, Tiarella trifoliata, 
Adiantum pedatum, Athyrium filix-femina, 
Blechnum spicant, Montia sibirica, and Gal- 
ium triflorum (fig. CH-2). The shrubby layer 
is poorly developed, being confined to Berberis 
nervosa and scattered cover of vine maple 
(Acer circinatum), Vaccinium parvifolium, 
V, ovatum, and Rhododendron macrophyl- 
lum. A community related to Bailey's (1966) 
Tsuga heterophylla Pseudotsuga menziesiil 
Rhododendron macrophy Hum I Berberis ner- 
vosa Association occurs on some upper side 
slopes and narrow ridgetops, particularly 
those with a southerly or westerly aspect. 
Shrubs such as Rhododendron macrophy Hum 
and Berberis nervosa and small hardwoods 
such as tanoak and golden chinkapin (Cas- 
tanopsis chrysophylla) are much more con- 
spicuous in communities of this type. Con- 
versely, the herbaceous layer is much more 
poorly developed. 

Resident and transient mammals believed 
to occur within the natural area are listed in 
table CH-1. The most important mammal, 
the Roosevelt elk (Cervus canadensis roose- 
velti), utilizes the area and its surroundings 
heavily. Browsing and trampling by elk is 
undoubtedly a major influence upon the char- 
acter of the understory communities within 
the forest stands and helps account for their 
relatively open nature. Elk trails provide 
some of the easiest means for travel through 
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the area. Heaviest elk use appears to be the 
broad ridge tops in the center and southern 
half of the natural area. 

There are several miles of live stream course 
within the natural area. These streams and 
the streamside areas provide specialized habi- 
tats for a variety of flora and fauna. A few 
minor tributaries of Cherry Creek are located 
entirely within the natural area and support 
both steelhead (Salmo gairdneri) and sea-run 
cutthroat trout (Salmo clarki). 

HISTORY OF DISTURBANCE 

Major human influences upon the area are 
related to the road construction and clearcut 
logging operations adjacent to the natural 
area boundaries. Burnt Mountain Road (27- 
11-12.0), which is located along the northern 
edge of the natural area, is probably most 
important in this regard. Construction and 
maintenance of this road has influenced the 
slopes below, which are within the natural 
area. A picnic site and short nature trail have 
been developed along the western edge of the 
natural area (Big Tree Site). There is rela- 
tively little visitor use of the natural area core 
because of the lack of trails. 

There is no evidence that wildfires have 
occurred within the natural area for at least 
190 years. Nor is there evidence of recent 
catastrophic damage by windthrow or bark 
beetles. 

RESEARCH 

No research studies are presently known 
to be in progress on the Cherry Creek Research 
Natural Area. Some data on community struc- 
ture and limited plant collections have been 
obtained by Forest Service personnel. The 
natural area provides an excellent site for 
studying the old-growth coniferous forest that 
once typified a large portion of Oregon's 
Coast Ranges and for studying the effect of 
Roosevelt elk upon the structure and compo- 
sition of such communities. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Maps applicable to the natural area include: 



Topography 15' Sitkum, Oregon quad- 
rangle, scale 1:62,500, issued by the U.S. 
Geological Survey in 1955; and geology 
Geologic Map of Oregon West of the 121st 
Meridian, scale 1:500,000 (Peck 1961). The 
District Manager (Coos Bay District, Bureau 
of Land Management, Coos Bay, Oregon) can 
provide details on the most recent aerial photo 
coverage and forest type maps for the area. 
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Table CH-1. 

Order 
Insectivora 



Tentative list of mammals for Cherry Creek Research Natural Area 1 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Scientific name 

Neiirotrichiis gibbsi 
*Scapanus orarins 
So rex bendirii 
So rex pacificus 

* So rex. troivbridgii 
Sorex vay rans 
Autrozons pallidns 
Eptesicns fnsctis 
Lasionycteris noctivayans 
Lasiitnis borealis 
Lasinms cinereiis 

My otis californicus 
Myotis evotis 
Myotis lucifiiyits 
Myotis thysanodes 
Myotis volants 
Myot is yumanens is 
Plecotits to-wnsendi 
Lepns awericauits 
Sylvilagus bachinani 
Aplodontia mfa 
Arborinnia albipes 
A rbo rin i it ft longicandns 

* Ca s t o > ca it a de >i s i s 
Clethriononiyu califoniicns 
Ercthizon domain t 

'''En ta in ias toicusctidi 

Glanconiyn xubrhniN 

Micro tun lotiyicaiidits 

Microtus orcyotii 

Ml c rot UK townfsendi 

Neotoina cincrca 

Ni'otoiiiafitncipcti 

iN ia>iicitlati(n 
iliiH beech eyi 
niN donylaai 
iH trinotatna 

Ba s a i / s CUN an1ittn K 

Caiiin Infra UN 

Fella concolor 

Lynx riifitH 

Marten anu'ricuiia 

Mttstelu eriithu'a 

Mttaielu freiiatd 

Mnstela vison 

Prucyon lotor 

Spiloyule 



Artiodactyla 



'Odocoilcns h. colninbiantis 



Common name 

shrew mole 

coast mole 

marsh shrew 

Pacific shrew 

Trowbridge shrew 

wandering shrew 

pallid bat 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California my otis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

brush rabbit 

mountain beaver 

white-footed vole 

red tree vole 

beaver 

California red-backed vole 

porcupine 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

dusky -footed wood rat 

doer mouse 

California ground squirrel 

chickaree 

Pacific jumping mouse 

ringtail or miner's cat 

coyote 

mountain lion or cougar 

bobcat 

marten 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

wapiti or elk 

black-tailed deer 



Asterisk (*) indicates habitation verified by sign, sighting, or collection. 
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BOUNDARY, CHERRY CREEK RESEARCH NATURAL AREA 
SECTION LINE l /8 l /4 | \/ 2 Mi. 

ROAD 1/4 '/2 ' Km - 



Figure CH-I.- Cherry Creek Research Natural Area, 
Coos County, Oregon. 



Figure CH-2. Natural features of Cherry Creek Research 
Natural Area. Upper left: Stand of western hemlock 
with dense Polystichum munitum understory located on 
a ridgetop bench. Upper right: Mixed stand of Douglas- 
fir (left) and western hemlock (right) on steep canyon 
sideslope. Center: Typical understory species including 
Polystichum munitum, Oxalis oregana, Vaccinium 
ovatum, V. pan/ifo/ium, and Rhododendron macro- 
phyllum. Lower left: Open, lower-slope stand of west- 
ern redcedar, bigleaf maple, and California-laurel. Lower 
right: Main branch of Cherry Creek near its exit from 
the natural area. 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



COQUILLE RIVER FALLS 

RESEARCH NATURAL 

AREA 1 

Port-Orford-cedar and Douglas-fir 
growing in a rugged mountain can- 
yon in the southwestern Oregon 
Coast Ranges. 

The Coquille River Falls Research Natural 
Area was established on January 31, 1945, to 
provide examples of virgin old-growth Port- 
Orford-cedar (Chamaecyparis lawsoniana) 
stands. The 202-ha. (500-acre) tract is located 
in Coos County, Oregon, and is administered 
by the Powers Ranger District, Powers, Ore- 
gon (Siskiyou National Forest). The natural 
area occupies portions of sections 16, 17, 18, 
20, and 21, T. 33 S., R. 11 W., Willamette 
meridian. The natural area is bounded by 
Forest Road 333 on the northwest, by Forest 
Road 321 on the west, south, and east, and 
by the center line of sections 16 and 17 on the 
north (fig. CO-1). It lies at 4244' N. latitude 
and 124 03' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

Primary access is via State Highway 242 
and Powers, which lies 29 km. (18 miles) 
south of State Highway 42 and about 34 and 
48 km. (21 and 30 miles) from Myrtle Point 
and Coquille, respectively. To reach the natu- 
ral area, travel south from Powers on Forest 
Road 333 for about 33 km. (20 miles) to the 
bridge across the South Fork of the Coquille 
River. This bridge is located on the northwest 



1 Description prepared by Dr. J. F. Franklin and 
Dr. C. T. Dyrness, U.S. Department of Agriculture, 
Forest Service, Pacific Noi*thwest Forest and Range 
Experiment Station, Forestry Sciences Laboratory, 
Corvallis, Oregon. 



boundary of the tract. For the next several 
kilometers Roads 333 and 321 bound the 
natural area. 

Generally, cross-country travel is necessary 
within the natural area. Immediately east of 
Squaw Creek an unmarked trail leads from 
Road 321 down to Coquille River Falls. The 
upper- and mid-slopes of the natural area on 
the south side of the river are reasonably 
accessible from the road. Access to the lower 
slopes and area of the river is difficult, how- 
ever. The best way to reach the latter is from 
the northwestern corner of the natural area 
entering just north of the bridge where Road 
333 crosses the South Fork of the Coquille 
River. 

The nearest commercial accommodations 
are in Powers, Myrtle Point, Coquille, and 
Gold Beach; however, there are several im- 
proved forest camps along Forest Road 333 
in the vicinity of the natural area: Daphne 
Grove, Myrtle Grove, and Boundary. 

ENVIRONMENT 

The Coquille River Falls Research Natural 
Area occupies a topographically rugged can- 
yon area. Except for a few benches along 
Road 321, slopes are moderate to very steep. 
Cliffs and rock outcrops are occasionally en- 
countered and are very common along the 
river itself (fig. CO-2). The South Fork of the 
Coquille River and numerous other streams 
such as Squaw and Drowned Out Creek flow 
through the southern part of the natural area. 
Spring and seep areas are also common. 
Elevations within the natural area range 
from 305 to 760 m. (1,000 to 2,500 ft.). 

The natural area is relatively simple geol- 
ogically (Diller 1903, Wells 1955, and Peck 
1961). Bedrock is composed of sedimentary 
materials, primarily sand and siltstones, be- 
longing to the Tyee formation of Eocene age. 

The climate is wet and mild. Precipitation 
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is seasonal, with a peak in January and 
December and a minimum in July and August. 
The summer drought period is more pro- 
nounced than in the northern Oregon and 
Washington coastal mountains. The following 
climatic data are from the closest weather 
station at Powers (U.S. Weather Bureau 
1965): 

Mean annual temperature 12.0C. (53.6F.) 

Mean January temperature 6.6 C. (43.8F.) 

Mean July temperature 17.6C. (63.6F.) 

Mean January minimum 

temperature 1.6C. (34.8F.) 

Mean July maximum temperature . .25.0C. (77.0F.) 
Average annual precipitation . . . 1,535 mm. (60.44 in.) 
June through August 

precipitation 56 mm. (2.19 in.) 

Since Powers is about 150 m. (500 ft.) lower 
in elevation, temperatures are lower and pre- 
cipitation higher on the natural area; iso- 
hyetal maps (Oregon State Water Resources 
Board 1959) indicate 2,500 to 2,800 mm. (100 
to 110 in.) annual precipitation. 

Soils vary greatly in depth throughout the 
area. The profiles typically are not strongly 
developed. On better sites, soils tend toward 
Reddish-Brown Lateritics with 5- to 10-cm. 
(2- to 4- in.) thick Al horizons. These profiles 
are typically developed in relatively deep col- 
luvial deposits. Soils are generally much shal- 
lower on the slopes north of the Coquille 
River, where either Brown Podzolic or Litho- 
solic types may be encountered. 

BIOTA 

All of the natural area is classed as SAF 
cover type 231, Port-Orford-Cedar-Douglas- 
Fir (Society of American Foresters 1954). 
The area falls within Kuchler's (1964) Type 2, 
Cedar-Hemlock-Douglas Fir Forest, and the 
Tsuga heterophylla Zone of Franklin and 
Dyrness (1969). 

Port-Orford-cedar and Douglas-fir (Pseudo- 
tsuga menziesii) are the most important tree 
species within the natural area composing 
approximately 22 percent and 69 percent of 
the total timber volume (fig. CO-2). There are 
particularly fine specimens of Port-Orford- 
cedar on the benches along Forest Road 321 
(fig. CO-2); these trees attain diameters in 
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excess of 130 cm. (50 in.) b.h. and heights in 
excess of 60 m. (200 ft.) Western hemlock 
(Tsuga heterophylla), grand fir (Abies gran- 
dis}, sugar pine (Pinus lambertiana), and 
Pacific yew (Taxus brevifolia) are other coni- 
ferous tree species found within the tract. 
Hardwoods are well represented though not 
necessary in the highest canopy levels. These 
include red alder (Alnus rubra), tanoak 
(Litho carpus densiflorus) , golden chinkapin 
(Castanopsis chrysophylla), and Pacific ma- 
drone (Arbutus menziesii). 

General successional trends are toward 
replacement of Douglas-fir and Port-Orford- 
cedar by western hemlock. Hemlock seedlings 
and saplings are the most abundant in mature 
forest stands, while those of grand fir and 
Port-Orford-cedar are relatively uncommon 
or absent. However, sprout and seedling re- 
production of tanoak is as abundant as or 
more so than than of western hemlock in 
some stands, suggesting it may also be a 
major climax species. 

There are a variety of distinctive forest 
communities found within the natural area. 
Most conspicuous are the old-growth coni- 
ferous stands dominated by Port-Orford-cedar 
and Douglas-fir which are concentrated south 
of the Coquille River. Polystichum munitum 
dominates the understory on moist benches 
as well as on well watered slopes or in seep 
areas. Typical associated species are Oxalis 
oregana, Berberis nervosa, Galium triflorum, 
Viola sempervirens, Hierchloe occidentalis, 
and Trillium ovatum. Shrubs commonly en- 
countered on such sites are Vaccinium ova- 
tum, tanoak, and Gaultheria shallon. 

Other old-growth stands, e.g., those found 
on drier sites, may have a dense understory 
of shrubs and small trees such as Rhododen- 
dron macrophyllum, Vaccinium parvifolium, 
P. ovatum, tanoak, golden chinkapin, Gaul- 
theria shallon, and Berberis nervosa. Herba- 
ceous species include many of those found on 
moister sites (e.g., Polystichum munitum), 
but coverage of the herbaceous layer is typi- 
cally much lower. 

Younger, second-growth stands growing 
on relatively poor sites typify the natural 
area north of the Coquille River. Douglas-fir 



and Port-Orford-cedar are the most important 
coniferous tree species present, but sugar 
pine is also found in these stands. Hardwoods, 
such as golden chinkapin, tanoak, and Pacific 
madrone, are much more important than in 
the older stands, and the understory is domi- 
nated by shrubs such as Rhododendron mac- 
rophyllum, Gaultheria shallon, and Berberis 
nervosa. 

There are some small areas of Alnus rubral 
Polystichum munitum communities scattered 
through the southern half of the natural area 
(fig. CO-2). There is relatively little evidence 
of successional direction in these stands; re- 
production is lacking in almost all species. 

Mammals believed to reside or occur as 
transients within the natural area are listed 
in table CO-1. A variety of amphibians, such 
as frogs and salamanders, are associated with 
the streams and seep areas. Ensatina (En- 
satina eschscholtzi], Pacific giant salamander 
(Dicamptodon ensatus), and clouded salaman- 
ders (Aneides ferreus) have been collected 
within the natural area. 

Specialized habitats within the Coquille 
River Falls Research Natural Area include 
the stream and stream side areas and the rock 
cliffs found along the South Fork of the Co- 
quille River (fig. CO-2). 

HISTORY OF DISTURBANCE 

The most serious disruptive influence has 
been the recent invasion of an exotic root 
pathogen, Phytopthora lateralis, which is 
invariably fatal to Port-Orford-cedar. In 1966 
the pathogen was not known to be present in 
the natural area and there were no cedar 
dying at that time. By 1968 dying Port- 
Orford-cedar were common along Road 321 
and extended down the drainages north of 
this road. This follows the typical pattern of 
invasion for this pathogen. In 1970 nearly 
half (47 percent) of the Port-Orford-cedar 
volume was in snags and down trees in con- 
trast to 16 percent in the nearby, but not yet 
infested, Port Orford Cedar Research Natural 
Area. 2 It is expected that most of the stands 



2 Unpublished cruise data on file at Powers Ranger 
Station, Siskiyou National Forest, Powers, Oregon. 



on the south side of the South Fork of the Co- 
quille River will eventually become infected. 

Severe fire scars are present on the old 
Port-Orford-cedar and Douglas-fir (fig. CO-2). 
These scars and the scattering of youthful 
red alder stands are evidence of periodic wild- 
fires in the area prior to the establishment of 
fire control programs. None appear to have 
occurred in recent years. 

Human disturbance of the area is confined 
to the road and trail side areas and to the 
vicinity of Coquille River Falls which re- 
ceives moderate visitor use. 

RESEARCH 

There are no research studies in progress 
on the Coquille River Falls Research Natural 
Area. Some data on community structure and 
limited plant collections have been obtained 
by Forest Service personnel. 

This natural area compliments the larger 
Port Orford Cedar Research Natural Area 
located about 5 km. (2 miles) to the northwest. 
Research opportunities include studies of: 
(1) variation in forest composition, structure, 
and dynamics under contrasting environ- 
mental and stand conditions; and (2) fauna 
and flora associated with rock outcrops and 
cliffs found in a major river canyon. The 
recent and rapidly progressing invasion of 
the area by Phytopthora lateralis makes 
studies of the communities and the ecological 
impacts of the pathogen upon them especially 
timely. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Agness, Oregon 
quadrangle, scale 1:62,500, issued by the U.S. 
Geological Survey in 1954; and geology 
Description of the Port Orford Quadrangle, 
scale 1:250,000 (Diller 1903), Preliminary 
Geologic Map of Southwestern Oregon. . . , 
scale 1:250,000 (Wells 1955), and Geologic 
Map of Oregon West of the 121st Meridian, 
scale 1:500,000 (Peck 1961). Either the Dis- 
trict Ranger (Powers Ranger District) or 



CO-3 



Forest Supervisor (Siskiyou National For- 
est, Grants Pass, Oregon) can provide details 
on the most recent aerial photo coverage and 
forest type maps for the area. 
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Table CO-1. Tentative list of mammals for Coquille River Falls Research Natural Area 1 

Order Scientific name Common name 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Neiirotrichus gibbsi 
''Scapcnnis orarias 

Sorex betidini 

Sorex pacificiis 
*Sorex trowbridgii 

Antrozous pallidus 

Eptesicusfnscns 

Lasionycteris noctivagans 

Lasiurns borealis 

Lasiiuits cinereus 

Myotis californicus 

Myotis evotis 

Myotis hicifagiis 

Myotis tkysanodes 

Myotis volans 

Myotis yiunanensis 

Plecotus townsendi 

Lepus americanus 

Aplodoutia ntfa 

Arborimns albipcs 
*A rboii'inns loiigicaudits 

Castor canadenftis 

Cletlirionontys califoniicus 

Ei'ethizou dorsal tint 
*Eitta.)niax towusendi 

Glaitcoinys siibrhnis 

Mi c rot us oreyoni 
*f'c ro my a ens IIKI n i cut at us 
*T(tniiasciitrns douylasi 

Zapnx trinotatns 

I-iassa riscns ustntns 

C(tnis lutmns 

Felix con color 

Lntra canadcnsis 

Lynx rnfns 

Murtcs anicricniKt 

Mn stela enniiu'd 

Mnstela frcnata 

Miistcln v iso >i 

P roc if on lotor 

Spiloyulc pit tori us 

Ursns americ(tnns 
:]: Cervns canudt'iisis roosevclti 
*Odocoilens li. coin mbianns 



shrew mole 

coast mole 

marsh shrew 

Pacific shrew 

Trowbridge shrew 

pallid bat 

big' brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

white-footed vole 

red tree vole 

beaver 

California red-backed vole 

porcupine 

Townsend chipmunk 

northern flying squirrel 

Oregon or creeping vole 

deer mouse 

chickaree 

Pacific jumping mouse 

ringtail or miner's cat 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

Roosevelt elk 

black-tailed deer 



Asterisk (*) indicates habitation verified by sign, sighting, or collection. 
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Figure CO-].- Coquille River Falls Research Natural Area, 
Coos County, Oregon. 



Figure CO-2. Natural features of the Coquille River Falls Re- 
search Natural Area. A: Coquille River Falls near the 
center of the natural area. B: Fire scar on otherwise 
vigorous specimen of Port-Orford-cedar; scars are com- 
mon on old-growth cedars and Douglas-fir within the 
natural area. C: Grove of old-growth Port-Orford-cedar 
on a bench near the southern edge of the natural area. 



Figure CO-2. -Natural features of the Coquille River Falls Re- 
search Natural Area (continued). D: Mixed forest of 
Douglas-fir (left and center background), tanoak (right), 
and Port-Orford-cedar (center background); note the 
dense understory of Polystichum munitum. E: Typical 
example of the Alnus rubra/Polystichum munitum com- 
munities scattered through the southern half of the 
natural area. F: Typical mature specimen of Port- 
Orford-cedar. 
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Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



DIAMOND POINT 

RESEARCH NATURAL 

A RE A i 

Second-growth western hemlock, 
Sitka spruce, and red alder growing 
on an island in a coastal estuary in 
southwestern Washington. 

The Diamond Point Research Natural Area 
was established as an example of second- 
growth Sitka spruce (Picea sitchensis) - west- 
ern hemlock (Tsuga heterophylla) forest grow- 
ing on a peninsula in a coastal estuary. The 
36-ha. (88-acre) tract is located in Pacific 
County, Washington, and is administered by 
the Bureau of Sport Fisheries and Wildlife. 
It is located at the northern tip of Long Island 
in Willapa Bay and is part of Willapa Na- 
tional Wildlife Refuge (Ilwaco, Washington). 
The natural area occupies a portion of the 
northern half of section 25, T. 12 N., R. 11 W., 
Willamette meridian (fig. DP-1). It lies at 
4629' N. latitude and 12359' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

Access to the vicinity is via U.S. Highway 
101 to headquarters of the Willapa National 
Wildlife Refuge, located approximately 21 
km. (13 miles) north of Ilwaco, Washington. 
The headquarters site is opposite the southern 
end of Long Island, and the Bureau maintains 
a boat and docking facilities for the 0.5-km. 
(0.3-mile) trip to the island. On the island 
there is a limited logging road system which 
comes within 0.8 km. (0.5 mile) of the south- 
ern boundary of the natural area. The sole 



1 Description prepared by Dr. 0. T. Dyrness, U.S. 
Department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



means of transportation on Long Island is a 
jeep maintained by the Bureau of Sport Fish- 
eries and Wildlife. An alternative approach 
is by boat, going from the headquarters dock 
directly to the natural area a trip of per- 
haps 10 to 14 km. (6 to 8 miles). There are no 
trails in the natural area, so access is by cross- 
country hiking or walking along the shoreline 
at low tide. 

A wide range of commercial accommoda- 
tions are available at Ilwaco, Seaview, and 
Long Beach, about 19 to 22 km. (12 to 14 
miles) south of Willapa National Wildlife 
Refuge headquarters. There are seven public 
campgrounds on Long Island, all of them 
reached by boat. One of them Diamond 
Point Campground is actually located 
within the boundaries of the natural area. 

ENVIRONMENT 

Topography on the Diamond Point Research 
Natural Area is, for the most part, composed 
of moderate slopes along several broad ridges 
which are interrupted by short drainage 
channels. There are small areas of steeper 
slopes, notably along the northwest-facing 
shore where slopes plunge abruptly to the 
bay. Elevations range from sea level to just 
over 30 m. (100 ft.). The natural area is 
bounded on the east, north, and west by 
approximately 1.2 km. (3/4 mile) of shoreline. 

Geologically the Diamond Point Research 
Natural Area is made up of marine terraces 
of Pliocene to Pleistocene age (Huntting et al. 
1961). These terraces are characterized by 
alternating beds of unconsolidated to partly 
consolidated silt, clay, and sand. 

The area has a pronounced cool and wet 
marine climate. Although a large proportion 
of the total annual precipitation occurs during 
the winter, there is sufficient rainfall and 
foggy weather during the summer to main- 
tain relatively high levels of soil moisture. 
Not only does fog reduce potential evapo- 
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transpiration, it also results in moisture 
accretion by "fog drip" from tree crowns. 
Temperature range throughout the year is 
minimal; winter temperatures are relatively 
mild and summers tend to be cool. The follow- 
ing climatic data are from the Willapa Harbor 
Climatic Station (U.S. Weather Bureau 1965): 

Mean annual temperature 10.6C. (51.1F.) 

Mean January temperature 4.6C. (40.3F.) 

Mean July temperature 16.3C. (61.4F.) 

Mean January minimum 

temperature 1.2C. (34.1F.) 

Mean July maximum temperature . .22.0C. (71.5 F.) 
Average annual precipitation . . .2,156 mm. (84.87 in.) 
June through August 

precipitation 149 mm. (5.87 in.) 

Even though the Willapa Harbor Climatic 
Station is located about 26 km. (16 miles) 
northeast of the natural area, climatic condi- 
tions should be roughly the same at both 
locations. 

Soils information for the area is from a 
limited number of observations. Apparently 
most soils are Sols Bruns Acides with textural 
profiles largely inherited directly from the 
stratified parent material. Forest floor layers 
(01 and 02 horizons) are generally thick, 
ranging from 13 to 25 cm. (6 to 10 in.) in 
depth. These layers often contain a large pro- 
portion of the total root mass. The surface 
mineral horizon, averaging about 8 cm. (3 in.) 
in thickness, consists of very dark brown to 
black silt loam and obviously contains a large 
amount of incorporated organic matter. This 
is underlain by a dark brown, silt loam to 
silty clay loam horizon which ranges from 13 
to 25 cm. (6 to 10 in.) in thickness. The sub- 
soil material may vary from a partially in- 
durated sand to a sticky clay, depending on 
parent material stratigraphy. In some loca- 
tions the subsoil shows pronounced mottling, 
indicating impeded internal drainage. 

BIOTA 

Estimated areas by SAF cover types (So- 
ciety of American Foresters 1954) are: 
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Name 

Sitka Spruce 
Western Hemlock 
Western Hemlock 
Red Alder 



Area 

18 ha. (45 acres) 

10 ha. (25 acres) 

7 ha. (18 acres) 



The area falls within Kuchler's (1964) Type 
1, Spruce-Cedar-Hemlock Forest, and the 
Picea sitchensis Zone of Franklin and Dyr- 
ness(1969). 

There are only three tree species of any 
importance in the natural area: red alder 
(Alnus rubra), Sitka spruce, and western 
hemlock. Most of the stands appear to be 
approximately 70 to 80 years old, having 
resulted from logging of the area some time 
near the turn of the century. Composition of 
coniferous stands ranges from Sitka spruce, 
with minor amounts of hemlock on north and 
west facing slopes, to pure stands of western 
hemlock on ridgetops and south slopes. Tree 
regeneration under spruce-hemlock stands 
usually consists of scattered stems of both 
spruce and hemlock. Red alder also occa- 
sionally occurs in small openings. In stands 
where hemlock is the dominant tree in the 
overstory, regeneration is dominantly western 
hemlock with very few Sitka spruce. Pure, 
even-aged stands of red alder occur in drain- 
ageways and in low areas along the shoreline. 
Tree overstory coverage in coniferous stands 
varies from about 60 to 75 percent. In the 
denser alder stands it averages 90 to 100 
percent. Typical western hemlock and Sitka 
spruce trees are from 30- to 46-cm. (12- to 
18-in.) d.b.h., with the largest specimens 
ranging up to 91-cm. (36-in.) d.b.h. 

There are two main understory community 
types in coniferous stands within the natural 
area: (1) the Polystichum. munitum type 
found in moist areas where Sitka spruce is 
the dominant tree species, and (2) a Gaul- 
theria shallon type generally associated with 
hemlock-dominated timber stands. The Poly- 
stichum community is characterized by only 
scattered shrub cover contributed mainly by 
VcLCcinium parvifolium, V. ovatum, Rkamnus 
purshiana, Sambucus melanocarpa, and 
Rubus spectabilis. Gaultheria shallon, if pre- 
sent, is often restricted to rotten logs and 
stumps. The herb layer is dominated by a 
luxurious growth of Polystichum munitum 
which may cover as much as 80 percent of 
the ground surface. Other common herbaceous 
species include Blechnum spicant, Athyrium 
filix-femina, Galium triflorum, Pyrola uni- 
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flora, Luzula parviftora, Maianthemum bi- 
folium var. kamtschaticum, Lysichitum amer- 
icanum, Dryopteris dilatata, Oxalis oregana, 
Tiarella trifoliata, Trillium ovatum, and 
Monotropa hypopitys. A heavy growth of moss 
covers the ground in all coniferous stands. 
Average moss cover is generally 80 to 90 
percent, with Eurynchium oreganum pro- 
bably the most common species. 

The Gaultheria community is dominated 
by large amounts of Gaultheria shallon, some 
of it up to 2 m. (6 ft.) in height. Other common 
shrubs are Vacciniumparvifolium, V. ovatum, 
Rhamnus purshiana, and Menziesia ferru- 
ginea. The herb layer is scattered and made 
up of species such as Polystichum munitum, 
Blechnum spicant, Dryopteris dilatata, Poly- 
podium scouleri (both on the ground and as 
an epiphyte), Galium triflorum, Luzula parvi- 
flora, and Osmorhiza nuda. 

The vegetation under pure stands of red 
alder in drainages and swampy swales is 
made up of the above mentioned ferns, Ly- 
sichitum americanum, Montia sibirica, Carex 
spp., Cardamine sp., Melissa officinalis, Equis- 
etum sp., and a variety of other moisture- 
loving species. Several low-lying alder stands 
adjacent to the bay have an almost pure 
Carex understory which is unusually lush 
and dense (fig. DP-2). 

Mammals believed to utilize the area as 
either residents or transient visitors are listed 
in table DP-1. Birds frequenting the area 
include band-tailed pigeons (Columba fas- 
data), bluegrouse (Dendragapus obscurus), 
and ruffed grouse (Bonasa umbellus). 

HISTORY OF DISTURBANCE 

As previously mentioned, the area was 
logged some 70 to 80 years ago. Since then, 
there appears to have been very little addi- 
tional disturbance by man. There is a small, 



primitive campground (Diamond Point 
Campground) reached only by water near 
the northwestern corner of the area, but so 
far the user-related disturbances do not ex- 
tend very far inland. All of Long Island is a 
big-game, bow-hunting area, and hunters 
undoubtedly pass through the area, but effects 
of this use appear negligible. There is, how- 
ever, considerable evidence of heavy browsing 
of shrubs and ferns by deer and elk in some 
of the more open stands. 

In 1966 a clearcut logging operation came 
close to the southern boundary of the natural 
area. Because of the lack of natural area 
boundary markers, it is difficult to tell exactly 
how much of a buffer, if any, remains between 
the clearcut and the natural area. 

RESEARCH 

No research is currently being conducted 
in the area and, so far as is known, none has 
been conducted in the past. The natural area 
offers a good opportunity for studying the 
development of young second-growth stands 
of western hemlock, Sitka spruce, and red 
alder. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Maps covering the natural area are: Topog- 
raphy 15' Fort Columbia, Washington 
quadrangle, scale 1:62,500, issued by the 
U.S. Geological Survey in 1938; 7 1/2' Long 
Island, Washington quadrangle, scale 
1:31,250, issued by the U.S. Geological Survey 
in 1949; geology Geologic Map of Wash- 
ington, scale 1:500,000 (Huntting et al. 1961). 
The Refuge Manager of the Willapa National 
Wildlife Refuge (Ilwaco, Washington) can 
provide information on recent aerial photo- 
graphs and maps. 
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Table DP-1. 

Order 
Insectivoi-a 



Tentative list of mammals for Diamond Point Research Natural Area 



Chiroptera 



Lagomorpha 
Rodentia 



('arnivora 



Scientific name 

Nci'trot rich us yibbsi 
Scapannfi orariitfi 
Scapanus townuendi 
Sorejc bciidirii 
Sorcx obscitrus 
Sore A- vug runs 
Ep t c ic u s fi i s c 1 1 ,s 
Lasionycteria iioctivaga-nti 
Lasiitnts cinereus 
My otis californicnx 
Myotis evotis 
Myotis lacifiigiiH 
Myotix volant* 
Myotiti yinnanensix 
Plecottts townxaidi 
Lepiix aiticric-annu 
Aplodontiu ntfa 
Cct nto r ca )i adci in ix 
Clcth)'i(ioiyH (jappcri 
E lit ami an toivuseiidi 



Microhm longicditditH 
Microhm orcgoni 
Microtim toiviiHcndi 
Neotoiiiu cincri'd 
Ondatra zibcthicim 
Pcroinyncim i(tniciiltim 
Tdiniaacinrim ilunyUmi 
Zdpim ti'inotdhiN 
Fclin co n col or 
Lutra cdiiddeiiNix 
Iji/n.t' rnfim 
Mcpliitin nicpli it in 
Mimtcld cnnincd 
Alimtcld frciidtd 
Mimtcld rixon 
I'roci/on lolor 



Artioductyla 



Common name 

shrew mole 

coast mole 

Townsend mole 

marsh shrew 

dusky shrew 

wandering 1 shrew 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

long-eared myotis 

little bi-own myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

beaver 

Capper red-backed vole 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

muskrat 

deer mouse 

chickaree 

Pacific jumping mouse 

mountain lion or cougar 

river otter 

bobcat 

striped skunk 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

wapiti or elk 

black-tailed deer 
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Figure DP-].- Diamond Point Research Natural Area, 
Pacific County, Washington. 



Figure DP-2. -Communities of the Diamond Point Research 
Natural Area. Upper left: Shoreline of the natural area 
near Diamond Point Campground. Upper right: A red 
alder stand with a dense Carex understory. Lower left: 
Sitka spruce-western hemlock with a Polystichum muni- 
turn understory in the foreground, grading into a Tsuga 
hetemphylfa/Gaultheria shallon community in the back- 
ground. Lower right: Tsuga heterophylla/Gaultheria 
shallon community on a ridgetop. 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



GOLD LAKE BOG 

RESEARCH NATURAL 

AREA 1 

Subalpine bog communities and 
flora and surrounding forest lands 
near the crest of the Oregon Cascade 
Range. 

The Gold Lake Bog Research Natural Area 
was established August 10, 1965, to preserve 
some prime subalpine bogs and several spe- 
cies of rare bog plants. The 188-ha. (463-acre) 
tract is located in Lane County, Oregon, and 
is administered by the Oak Ridge Ranger 
District (Oak Ridge, Oregon), Willamette 
National Forest. The natural area occupies 
most of the Sl/2 Sl/2 section 20 and Nl/2 
section 29, T. 22 S., R. 6 E., Willamette 
meridian. Legal lines provide most of the 
boundary except for the southeastern quar- 
ter, where the boundary follows Skyline 
Creek and Forest Trail 3681 (Maiden Peak 
Trail) for a portion of its length (fig. GL-1). 
The natural area lies at 4339' N. latitude 
and 12001'W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area lies a short distance north 
of Willamette Summit on Oregon State High- 
way 58. There are several easy access routes 
into the tract. The Waldo Lake Road (Forest 
Road 204) bounds the northwestern corner 
of the natural area. The northwestern and 
southeastern . corners of the tract can be 
reached by easy hikes from the end of the 
Gold Lake Road (Forest Road 223), via Forest 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific- 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



Trails 3677 or 3681, respectively. The south- 
western corner of the tract can also be reached 
by boat travel across Gold Lake from the 
Gold Lake Forest Camp. Wet areas, ponds, 
and stream courses do make cross-country 
travel through the boggy portions of the 
natural area somewhat difficult at times. 

The nearest commercial accommodations 
are found at Odell and Crescent Lake, along 
Oregon State Highway 58 east of Willamette 
Summit. There are numerous improved forest 
camps in the vicinity, including one at the 
outlet of Gold Lake, less than a mile from the 
natural area. 

ENVIRONMENT 

The bulk of the research natural area is 
located in a basin between two mountain 
slopes at the head of Gold Lake. The topog- 
raphy is essentially Hat, except in the north- 
western and southeastern corners, where 
lower mountain slopes have been incorporated 
within the tract. Three small ponds located 
within the bog are estimated to total about 
1.5 ha. (4 acres). Three major streams (Ray, 
Salt, and Skyline Creeks) converge and flow 
through the tract. Elevations range from 
1,463 to 1,646 m. (4,800 to 5,400 It.). 

Gold Lake Bog Research Natural Area is 
located in the volcanic High Cascades. Bed- 
rock is composed of Pleocene-Pleistocene oli- 
vine basalt and basaltic andesite (Williams 
1957). It is covered by aeolian deposits of 
volcanic ash and dacitic pumice, much of 
which came from the Mount Mazama erup- 
tion 6,600 years ago. 

A cool, wet climate prevails. Most precipi- 
tation occurs during the winter months, and 
much of this accumulates in snow packs 
which probably attain maximum depths of 
2 to 3 m. (6 to 9 ft.) on the average. Summers 
are relatively dry, and drought periods of 
1 to 2 months are not uncommon. Climatic 
data from a weather station located about 
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e Km. (,o miles; souuieast 01 uie natural 
at 1,459-m. (4,788-ft.) elevation (Odell Lake 
Land Pan in U.S. Weather Bureau 1965) are 
as follows: 

Mean annual temperature 4.8C. (40.6F.) 

Mean January temperature -3.6C. (25.6F.) 

Mean July temperature 14.6 C. (58.3 F.) 

Mean January minimum 

temperature -7.5C. (18.5F.) 

Mean July maximum temperature - .23.7C. (74.6F.) 
Mean annual precipitation .... 1,533 mm. (60.37 in.) 
June through August 

precipitation 86 mm. (3.39 in.) 

Average annual snowfall 834 cm. (329.00 in.) 

Temperatures are somewhat cooler and pre- 
cipitation higher on the natural area itself; 
isohyetel maps indicate 1,800 to 2,000 mm. 
(70 to 80 in.) of precipitation are to be ex- 
pected on the tract. 

Soils within the natural area have not been 
mapped or described. In upland areas they 
appear to be nondescript, Brown Podzolic 
forest soils developed in volcanic ash. Most of 
the ash is probably from the eruption of 
Mount Mazama 6,600 years ago. Organic soil 
profiles are encountered in the low-lying 
boggy areas. 

BIOTA 

Approximately 75.7 ha. (187 acres) of the 
Gold Lake Bog Research Natural Area are 
occupied by bogs and marshes, 1.6 ha. (4 acres) 
by ponds, and 117.2 ha. (272 acres) by sub- 
alpine forest. The forested acreage can arbi- 
trarily be divided into 58.6 ha. (136 acres) 
of SAF cover type 206, Engelmann Spruce - 
Subalpine Fir, and 58.6 ha. (136 acres) of 
type 205, Mountain Hemlock-Subalpine Fir 
(Society of American Foresters 1954). The 
Engelmann spruce (Picea engelmannii) - 
subalpine fir (Abies lasiocarpa) forests tend 
to occur around the periphery of the bogs and 
marshes, and the mountain hemlock (Tsuga 
mertensiana} - subalpine fir forests are found 
in upland portions of the tract. Kuchler (1964) 
types represented would probably include 
Fir-Hemlock Forest (4) and Western Spruce - 
Fir Forest (15). The natural area is at the 
boundary of the Abies amabilis and Tsuga 
mertensiana Zones described by Franklin and 
Dyrness (1969). 
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bogs and marshes, but complete descriptions 
of these communities are not available. Most 
of the common bog plants occur, including 
sphagnum moss, Eriophorum spp., Menyan- 
thes tnfoliata, and Kalmia polifolia. Five 
species of carnivorous plants occur within 
the natural area: Drosera longifolia, Drosera 
rotundifolia, Utricularia intermedia, Utricu- 
laria minor, and Utricularia vulgaris. Another 
relatively rare plant, Scheuchzeria palustris, 
is also found in the bogs. The area is believed 
to incorporate several of the best examples of 
the sphagnum bogs found in the central Ore- 
gon Cascade Range. 

The timbered area includes Engelmann 
spruce, subalpine fir, mountain hemlock, Paci- 
fic silver fir (Abies amabilis), Shasta red fir 
(Abies magnified var. shastensis) , lodgepole 
pine (Pinus contorta), western white pine 
(Pinus monticola], and Douglas-fir (Pseudo- 
tsuga menziesii) as constituent species. As 
mentioned, there appear to be two major 
forest types present. Low-lying forests bor- 
dering marshes and bogs are typically domi- 
nated by Engelmann spruce and subalpine 
fir. Reproduction is composed primarily of 
mountain hemlock and subalpine fir. Engel- 
mann spruce attains diameters of 110 cm. 
(45 in.) b.h. and heights of 50 m. (160 ft.). 
However, many of the stands have suffered 
recent mortality, with windthrow being the 
most common agent killing the spruce and 
insects, the subalpine fir. Common understory 
species are Viola sempervirens, Chimaphila 
umbellata, Pyrola secunda, Xerophyllum 
tenax, Clintonia uniflora, Rubiis lasiococcus, 
and Tiarella unifoliata. 

The drier upland forests are very mixed 
in composition with mountain hemlock, Shasta 
red fir, Douglas-fir, and western white pine 
typically most conspicuous. The Shasta red 
fir and western white pine are usually larg- 
est, occasional specimens exceeding 100-cm. 
(40-in.) d.b.h. and 52 m. (175 ft.) in height. 
Mountain hemlock and Pacific silver fir often 
dominate the reproduction. The understory 
is typically sparse with species such as Vac- 
cinium membranaceum, V. scoparium, and 
Xerophyllum tenax present. 



Beaver (Castor canadensis} are probably 
the most important animals influencing natu- 
ral processes within the natural area. They 
have developed dams and runways in some 
marshy areas (fig. GL-2). The natural area is 
used as summer range by elk (Cervus cana- 
densis}, blacktail deer (Odocoileus hemionus 
columbianus}, and mule deer (Odocoileus 
hemionus}. Badger (Taxidea taxus neglecta} 
have also been observed within the tract; 
their occurrence west of the summit of the 
Cascade Range is unusual. A complete list 
of mammals believed to utilize the natural 
area is provided in table GL-1. Birds com- 
monly found within the natural area include 
blue grouse (Dendragapus obscurus}, moun- 
tain quail (Oreortyx pictus}, mourning doves, 
(Zenaidura macroura}, band-tailed pigeons 
(Columbia fasciata}, mallard ducks (Anas 
platyrhyncos) , and wood ducks (Aix sponsa}. 
Gold Lake is stocked with rainbow trout 
which have moved up into the ponds and 
streams within the natural area. 

Several species of amphibians are known 
to inhabit Gold Lake Bog. The Cascade frog 
(Rana cascadae} is found near the exterior of 
the bog, and the western spotted frog (Rana 
pretrosa} inhabits the interior of the bog. 
These two closely related species are pro- 
bably genetically compatible in their ability 
to hybridize. The northwestern tree toad 
(Hyla regilla} is also found within the area. 



HISTORY OF DISTURBANCE 

The major human disturbance to the natu- 
ral area has been the removal of beaver dams 
from the main stream channel by the Oregon 
State Game Commission to provide access for 
spawning rainbow trout from Gold Lake. 
Since the dams appear to be of major impor- 
tance in maintaining high water levels in the 
marshes and bogs, this practice has been 
discontinued since establishment of the natu- 
ral area. Beaver populations have reportedly 
decreased considerably in the last few years, 
a possible consequence of trapping which is 
not yet prohibited on the tract. Recreationists 
have caused some minor disturbances; these 
are confined primarily to trailside areas. 



Open grasslands above the bog have been used 
as a base camp for hunters in the late fall, 
however. Such use is now prohibited, and 
public recreational use of the bogs and 
marshes is discouraged. 

Wildfires have undoubtedly occurred over 
the natural area in past centuries; however, 
there is no evidence of recent wildfires. 

RESEARCH 

Some research on plant communities 2 and 
amphibian fauna 3 have been carried out with- 
in the natural area. 

The natural area is, of course, particularly 
valuable as a site for the study of the ecology 
of bog and marsh communities and the fauna 
associated with them. It provides a refugium 
for the protection of six uncommon species of 
bog plants and a site for studying the environ- 
mental (habitat) and breeding relationships 
of two species of frogs. The natural area is 
also well suited to studies of variation in 
composition, structure, and productivity of 
forest communities along an environmental 
gradient extending from wet, low-lying to 
dry, upland areas. 



MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Waldo Lake, 
Oregon quadrangle, scale 1:62,500, issued by 
the U.S. Geological Survey in 1956; and 
geology Geologic Map of Oregon West of 
the 121st Meridian, scale 1:500,000 (Peck 
1961), and Geologic Map of the Central Part 
of the High Cascade Range, Oregon (Williams 
1957). Either the District Ranger (Oak Ridge 
Ranger District) or Forest Supervisor (Wil- 
lamette National Forest, Eugene, Oregon) 
can provide details on the most recent aerial 
coverage and forest type maps for the area. 



2 Research by Dr. John Rumley, Montana State 
University, Bozeman. 

;i Research by Dr. James Kezar, Department of 
Biology, University of Oregon, Eugene. 
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Table GL-1. 

Order 
Insectivora 



Tentative list of mammals for Gold Lake Bog Research Natural Area 

Scientific name Common name 



Chiroptera 



Lagomorpha 
Rodentia 



Artiodactvla 



Neii rot rielnia yibbai 

Scapa >nts orariita 

Sores bendirii 

Sores pal nutria 

Sores trowbridyii 

Sores v a gran a 

Antrozona pullidna 

Eptesicna fiiacna 

Laaiotnjeteria i/oetivayana 

Laai/D'iia horealia 

Laainrns einerena 

Mi/o t i a ea I (fo)'ii leu a 

Myotia e vat is 

Myotia Ineifiiyna 

Mi/o t ia t h yaa n odea 

Myotia volana 

MIJO t ia y n ma lie >ia ia 

Pleeotna toionaeiidi 

Lepna ainericanna 

Aplodoi/tia mfa 

Ai'hori IIIHH 

Castor 

Clctlt rio n o niya ca I iforn icua 

Eretliizoii doraatnni 

Eiitaniian aiin>ciinn 

Kit t a in i an toiriiscudi 

Gl a n co ii i I/H sabri IIIIN 

Micro tn a loiiyicaiuIiiH 

Microhm orci/oiii 

Mi c rot us ricliardsoni 

Microtiis toii'iisi'iidi 

Ncotontd ciiicrca 

I'crn nil/sen a nni nici iltthts 

I'lic iiaciini i/a i nt t'nin'diita 

Sl><'i'iin>})li il tia lateral is 

Ta in la a cin rns don ijla s / 

Tli o in on/ i/a ia.*a in a 

Zapns t ri nolatns 

( 'a ilia lat ra na 

( 'anis hi /nix 

I'\'!IH coHCdlor 

(In hi IHSCIIS 

Li/its rnfna 

Mar tea a me rica ita 

M<irles pen i/a at i 

Mast ela erini nea 

Mnstela fi'euata 

Al/iatela riaoii 

I'l'oci/iiii lotor 

Sjtiloi/a le pit I oriii a 

Ta.cidea tasna 

f - r roc ij an ci nereoaraentens 

I' raits a iiiericaiins 

Vnlpes fill ra 

Cerrita canadei/aia 

Odocoilena h. lieinioi/iia 

Odocoilena h. coliniibiaiins 



shrew mole 
coast mole 
marsh shrew- 
northern water shrew 
Trowbridg'e shrew 
wandering shrew 
pallid bat 
bis brown bat 
silver-haired bat 
red bat 
hoary bat 
California myotis 
lon^-eared myotis 
little brown myotis 
fringed myotis 
long'-le^ged myotis 
Yuma myotis 
Townsend bi^-eared bat 
snowshoe hare 
mountain beaver 
white -footed vole 
beaver 

California red-backed vole 
porcupine 

yellow-pine chipmunk 
Townsend chipmunk 
northern flying squirrel 
long-tailed vole 
Oregon or creeping vole 
liichardson vole 
Townsend vole 
bushy-tailed wood rat 
deer mouse 
heather vole 
mantled ground squirrel 
chickaree 

Maxama pocket gopher 
Pacific jumping mouse 
coyote 
wolf 

mountain lion or cougar 
wolverine 
bobcat 
marten 
fisher 

short -tailed weasel or ermine 
long-tailed weasel 
mink 
raccoon 

spotted skunk or civet cat 
badger 
gray fox 
black bear 
red fox 
wapiti or elk 
mule deer 
blacktail deer 
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Figure GL-1.- Gold Lake Bog Research Natural Area, 
Lane County, Oregon. 



Figure GL -2. -Natural features of Gold Lake Bog Research 
Natural Area. Upper left: Typical bog community in 
which two species of Drosera and three of Utricularia 
are found. Upper right: Open forest association of En- 
gelmann spruce and lodgepole pine typical of areas in 
and around the bogs and ponds. Center left and right: 
Ponds within the natural area showing typical subalpine 
mixed-conifer forests on surrounding slopes; note 
abundant water lilies. Lower left: Beaver dam within the 
Gold Lake Natural Area; the Oregon State Game Com- 
mission no longer removes such dams. Lower right: 
Beaver runways are common in some marshy areas. 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



GOODLOW MOUNTAIN 

RESEARCH NATURAL 

AREA 1 

A tract spanning the transition 
from sagebrush steppe through open 
ponderosa pine savanna to ponde- 
rosa pine - white fir forest charac- 
teristic of south-central Oregon. 

The Goodlow Mountain Research Natural 
Area was established May 1942 to exemplify 
the transition from sagebrush (Artemisia spp.) 
steppe through open ponderosa pine (Finns 
ponderosa) savanna to ponderosa pine - white 
fir (Abies concolor) forest along an east-west 
elevational gradient. The 510-ha. (1,260-acre) 
tract is located in Klamath County, Oregon, 
and is administered by the Ely Ranger Dis- 
trict (Bly, Oregon), Fremont National Forest. 
Its rectangular shape is oriented east and 
west (fig. GM-1) encompassing part of sec- 
tion 4, all of section 5, and part of section 6, 
T. 39 S., R. 13 E., Willamette meridian, at 
45 10' N. latitude and 121 15' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area is located about 71 km. 
(43 miles) east of Klamath Falls, Oregon. It 
is reached most readily by following State 
Highway 140 for 43.5 km. (27 miles) to 
Bonanza Junction at the foot of Bly Moun- 
tain; thence south for 3 km. (2 miles) on 
State Highway 70 to its junction with Forest 
Road 3726; thence east on Road 3726 for 
11 km. (7 miles) to its junction with Forest 
Road 384; and south on Road 384 for 11 km. 



1 Description prepared by Dr. F. C. Hall, U.S. 
Department of Agriculture, Forest Service, Region 6, 
Portland, Oregon. 



(7 miles) to the natural area. Although the 
tract can be reached from Bly, Oregon, the 
road is in very poor condition and should be 
avoided if possible. 

ENVIRONMENT 

The Goodlow Mountain Research Natural 
Area varies in elevation from 1,490 to 1,620 
m. (4,900 to 5,300 ft.). Topography is gently 
rolling to rolling with slopes of 10 to 20 per- 
cent. Goodlow Mountain is a low butte at 
the edge of the sagebrush steppe. The natural 
area extends from the summit of Goodlow 
Mountain to the forest edge. The butte is 
igneous rock of volcanic origin. 

A continental climate prevails. Most pre- 
cipitation occurs as snow during the cool, 
partly cloudy winter. Summers are warm, 
generally low in precipitation, and largely 
cloudless. One to 3 months of drought are 
common. Climatic data from Round Grove 
located 29 km. (18 miles) east-northeast of 
the natural area are as follows (U.S. Weather 
Bureau 1965): 



Mean annual temperature .......... (>.4"C. 

Mean January temperature ......... -2.HC. 

Mean July temperature ............ l(i.H"('. 

Mean January minimum 

temperature .................... -."('.. 

Mean July maximum temperature . .27. -TV. 
Average annual precipitation ..... 41!) nun. 

June through August 

precipitation ................... F>(> mm. 

Average annual snowfall .......... 11!) cm. 



Soils in the area have not been mapped. 
Reconnaissance notes suggest that, under 
forested stands, upper horizons contain aer- 
ially deposited pumice presumably from the 
Mount Mazama (now Crater Lake) eruption 
(Baldwin 1964). They tend to have minimum 
profile development and are not podzolized. 
Soils under juniper and sagebrush-grass ap- 
pear to be derived from igneous rock. 
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BIOTA 

Estimated areas by plant community are 
as follows: 



Community 



Area 



Pinus ponderosal 

Purshia tridentata savanna 89 ha. (220 acres) 

Pinus ponderosal 

Arctostaphylps parryana 218 ha. (540 acres) 

Pinus ponderosa-Abies concolorl 

Carex rossii 130 ha. (320 acres) 

Jimiperus occidentalisl 

Artemisia tridentata 40 ha. (100 acres) 

Artemisia arbusculal 

Poa sandbergii 32 ha. (79 acres) 

Pinus I Purshia and PinuslArctostaphylos 
stands are probably assignable to SAF forest 
cover type 237, Interior Ponderosa Pine 
(Society of American Foresters 1954), and 
Kuchler's (1964) Type 10, Ponderosa Pine 
Shrub Forest. The Pinus- AbieslCarex stands 
are possibly assignable to SAF type 214, 
Ponderosa Pine - Western Larch - Douglas 
Fir, and to Kuchler's Type 14, Grand Fir- 
Douglas Fir Forest, even though Douglas-fir 
is not present in this part of Oregon. Juni- 
peruslArtemisia stands are assignable to 
SAF type 238, Western Juniper, and Kuchler's 
Type 24, Juniper Steppe Woodland. The 
ArtemisialPoa stands are assignable to 
Kuchler's Type 55, Sagebrush Steppe. The 
natural area spans upper elevation edges of 
sagebrush steppe, the ponderosa pine zone, 
and the lower edge of the white fir zone. 

At lower elevations (1,490 m. or 4,900 ft.), 
Junipemsl Artemisia stands occur. These 
plant communities are dominated by western 
juniper (Junipenis occidentalism, big sage- 
brush (Artemisia tridentata), and Idaho fescue 
(Festuca idahoensis). The ArtemisialPoa 
stands occur on shallow to very shallow soils 
and reflect these edaphic restraints. They are 
dominated by low sagebrush (Artemisia ar- 
buscula) and Sandberg bluegrass (Poa sand- 
bergii}. Soil conditions are inimical to both 
juniper and ponderosa establishment (fig. 
GM-2). Where soils are deeper, Idaho fescue 
tends to dominate. 

A small meadow complex, about 1 ha. (2 



acres) in size, occurs at the eastern edge of 
the natural area. It is unique in that a moist 
meadow is located topographically above a 
dry meadow. 

The Pinus I Purshia stands are character- 
istic of the lowest forested elevations and 
represent savanna transitional to sagebrush 
steppe. They are dominated by ponderosa 
pine with a crown cover of 20 to 40 percent. 
Ground vegetation is generally dominated by 
bitterbrush (Purshia tridentata) and Ross's 
sedge (Carex rossii) with curlleaf mountain- 
mahogany (Cercocarpus ledifolius) and a 
variety of Compositae spp. as associates (fig. 
GM-2). Midelevations are characterized by 
ponderosa pine of 30- to 50-percent crown 
cover with Parry manzanita (Arctostaphylos 
parryana) and occasional bitterbrush with 
sedge (fig. GM-2). Upper elevations are char- 
acterized by old-growth ponderosa pine with 
seedlings, saplings, and poles, and occasion- 
ally mature trees of white fir. Tree crown 
cover ranges from 40 to 70 percent. Ground 
vegetation is dominated by Ross's sedge with 
minor amounts of Parry manzanita (fig. 
GM-2). 

Mammals which frequent the natural area 
either as residents or transients are listed in 
table GM-1. 



HISTORY OF DISTURBANCE 

Fire scars on ponderosa pine (fig. GM-2) 
indicate ground fires periodically burned the 
area prior to initiation of fire control pro- 
grams in 1910. Ranger District records docu- 
ment a ground fire between 1920 and 1930. 
In addition, a severe fire in 1918 (known as 
the Goodlow Mountain Burn) burned over 
16 ha. (41 acres) of the southwestern corner 
of the natural area and killed 100 percent of 
the timber. A very dense stand of pine repro- 
duction is now present in this area. 

Prior to establishment of the natural area, 
an 800-ewe band of sheep grazed the tract 
periodically from the middle of June to the 
end of August. Ranger District records indi- 
cate this livestock use was light to moderate 
and should not have materially affected vege- 
tation. Sheep use is now terminated. 
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RESEARCH 

The Bureau of Entomology and Plant 
Quarantine has been studying bark beetle 
activity in section 5 since 1922. Between 1938 
and 1940, two 10-acre plots were established 
in which all trees of 10-inch and larger d.b.h. 
were tagged, recorded, and fully described. 
These permanent plots are still under obser- 
vation. 

The Goodlow Mountain Research Natural 
Area provides interesting research oppor- 
tunities on: (1) comparison of undisturbed 
vegetation across the geographic range of the 
aerially deposited Mount Mazama pumice in 
conjunction with Bluejay and Pringle Falls 
Research Natural Areas in the center and at 
the northern edge of the pumice deposit, 
respectively; (2) evaluation of environmental 
and plant community relationships from sage- 
brush steppe to mixed coniferous forest; (3) 
biomass productivity in relation to the en- 
vironmental gradient; and (4) study of forest 
succession under fire prevention. 



MAPS AND AERIAL 
PHOTOGRAPHS 

No special topographic or geologic maps 
are available for the natural area which are 



sufficiently detailed to be useful. Either the 
District Ranger (Bly Ranger District) or 
Forest Supervisor (Fremont National Forest, 
Lakeview, Oregon) can provide details on the 
most recent aerial photo coverage of the area. 
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Order 

Insectivora 

Chiroptera 



Tentative list of mammals for Goodlow Mountain Research Natural Area 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scientific name 

Scapamts latimanus 

Sorex mcrriami 

Sorex vagrana 

Antrozous pallidus 

Eptesicnsfuscus 

Lasionycteris noctivaffatts 

Lasiimts borealis 

Lasiunis dncrens 

Myotis California its 

Myotis evotis 

Myotis lucifugus 

Myotis thysanodes 

Myotis volaus 

Myotis yinnanensis 

Plccotus townsendi 

Lcpus californicns 

Sylvilagus nuttalli 

Erethizon dorsatutn 

Eutamias atnoenus 

Glancomys sabrinus 

Lagnms curtains 

Microtus montanns 

Neotonia cinerea 
Neotomafnscipes 
Pcronnjscus manic ulatiis 
Sciunis grisens 
Spermophilns late rails 
Tainiasciin-ns douglasi 
Canis latrans 
Felis concohr 
Lynx rufus 
Maries uinericana 
Mephitis mephitis 
Miistelafreiiata 
Spiloffale put onus 
Taxidea. taxns 
Urocyon cinereoargenteus 
Ursus cunericaitiis 
Vitlpesfulva 
Odocoileita h. hemiomut 



Common name 

broad-footed mole 
Merriam shrew 
wandering shrew 
pallid bat 
big brown bat 
silver-haired bat 
red bat 
hoary bat 
Californiamyotis 
long-eared myotis 
little brown myotis 
fringed myotis 
long-legged myotis 
Yuma myotis 
Townsend big-eared bat 
black-tailed jack rabbit 
mountain cottontail 
porcupine 

yellow-pine chipmunk 
northern flying squirrel 
sage vole 
mountain vole 
bushy-tailed wood rat 
dusky-footed wood rat 
deer mouse 

western gray squirrel 

mantled ground squirrel 

chickaree 

coyote 

mountain lion or cougar 

bobcat 

marten 

striped skunk 

long-tailed weasel 

spotted skunk or civet cat 

badger 

gray fox 

black bear 

red fox 

mule deer 
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Figure GM-1.- Goodlow Mountain Research Natural Area, 
Klamath County, Oregon. 



Figure GM-2. Communities of the Goodlow Mountain Re- 
search Natural Area. Upper left: Artemisia arbuscula/ 
Poa Sandbergii community with some Idaho fescue on 
shallow soil. Upper right: The Pinus ponderosa/Purshia 
tridentata community with some curlleaf mountain- 
mahogany is typical of lower elevations. Lower left: A 
Pinus ponderosa/Arctostaphylos parryana community 
typical of middle elevations. Lower right: Pinus pon- 
derosa-Abies concolor/Carex rossii community char- 
acteristic of upper elevations; note fire scar on the tree 
left of the meter board. 
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HADES CREEK 

RESEARCH NATURAL 

AREA 1 

Pacific silver fir-western hemlock 
stands located at low elevations on 
the northwestern edge of the Olym- 
pic Peninsula. 

The Hades Creek Research Natural Area 
was established to exemplify Pacific silver 
fir (Abies amabilis) - western hemlock (Tsuga 
heterophylla) forest as it occurs at lower ele- 
vations in the Olympic Mountains. The 227-ha. 
(560-acre) tract is located in Jefferson County, 
Washington, and is administered by Olympic 
National Park (Port Angeles, Washington). 
The natural area occupies the Sl/2 and Sl/2 
NW1/4 of section 5 and Nl/2 Nl/2 of section 
8, T. 27 N., R. 11 W., Willamette meridian. 
It lies at 4752' N. latitude and 12409' W. 
longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area is reached via the Boga- 
chiel River Road (which leaves U.S. Highway 
101 about 10 km. or 6 miles south of Forks) 
and the Bogachiel River Trail. The tract is 
located about 10 km. (6 miles) from the end of 
the road near the Bogachiel Shelter; it is 
necessary to ford the river about 1/4 mile 
above the shelter since it is on the north side 
of the river and the natural area is on the 
south. The natural area is located on slopes 
west of Hades Creek (fig. HA-1). An aban- 
doned trail extends from the river to the sum- 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific- 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



mit of Spruce Mountain and traverses a large 
part of the natural area. 

Commercial accommodations are, of course, 
quite remote, the nearest being located in the 
vicinity of Forks, which is several hours away 
by trail and road. There are numerous good 
camp spots along the Bogachiel River in the 
vicinity of the natural area. When camping 
in undeveloped areas, one must obtain a fire 
permit from the Park Service. 



ENVIRONMENT 

Hades Creek Research Natural Area occu- 
pies the top and slopes of a spur ridge on the 
lower slopes of Spruce Mountain and extends 
down to the benches along the Bogachiel River. 
Moderately steep slopes are typical except 
along the southern edge of the natural area, 
where the topography drops steeply into the 
drainage of Hades Creek. The gentlest slopes 
are found on the benches just above the Boga- 
chiel River. Elevations in the natural area 
range from about 145 to 582 m. (475 to 1,910 
ft.). 

The natural area is located on upper Cre- 
taceous - lower Tertiary sedimentary rocks 
belonging to the Soleduck formation (Hunt- 
ting et al. 1961). This formation developed 
from marine sediments which were intensely 
folded and faulted and slightly metamor- 
phosed (Banner 1955). The dominant, dark 
gray, massive to poorly bedded graywackes 
and sandstones are commonly interbedded 
with slate, argillite, and volcanic rock. The 
natural area was glaciated at least three 
times during the Wisconsin epoch and at 
least once even earlier (Crandell 1964). 

A maritime climate, wet with muted tem- 
perature extremes, prevails. Winters are mild, 
and summers are cool with frequent cloudy 
days. Precipitation is heavy but highly sea- 
sonal, with January and December the peak 
months. Less than 10 percent of the annual 
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precipiuauon laiis aurmg june, July, ana 
August, and some years a drought period of 
a month or more occurs. The following cli- 
matic data are from Forks, located about 
19 km. (12 miles) to the northwest; tempera- 
tures are somewhat cooler and precipitation 
slightly higher on the natural area itself (U.S. 
Weather Bureau 1965): 

Mean annual temperature 9.55 C. (49.2F.) 

Mean January temperature 3.72C. (38.7F.) 

Mean July temperature 15.39C. (59.7F.) 

Mean January minimum 

temperature 0.17C. (32.3F.) 

Mean July maximum temperature .21.55C. (70.8F.) 
Average annual precipitation . .2,974 mm. (117.10 in.) 
June through August 

precipitation 214 mm. (8.44 in.) 

Average annual snowfall 34 cm. (13.7 in.) 

The soils on the area have not been mapped 
or described. At least a portion would pro- 
bably be classed as Sols Bruns Acides. 

BIOTA 

All 227 ha. (560 acres) of the natural area 
can be classified as SAF cover type 226, Paci- 
fic Silver Fir - Western Hemlock (Society of 
American Foresters 1954). The area would 
probably fall within Kuchler's (1964) Type 3, 
Silver Fir - Douglas-fir Forest, and the Tsuga 
heterophylla Zone as defined by Franklin and 
Dyrness (1969). A zonal assignment is dif- 
ficult for this area since it is occupied by 
forests which are more typically found at 
much higher elevations. 

Pacific silver fir and western hemlock 
dominate the Hades Creek Research Natural 
Area. The relative proportion of the tree 
species varies considerably throughout the 
tract. For example, silver fir composes about 
80 percent of the stand volume on the ridge- 
top but only 20 percent near Hades Creek on 
the south side of the area and on the north 
end. The bulk of the area varies from about 
a 60-40 to a 50-50 mixture of Pacific silver fir 
and western hemlock, respectively. Pacific 
silver fir within the natural area averages 
75- to 90-cm. (30- to 35-in.) d.b.h. and 46 to 
53 m. (150 to 175 ft.) in height. The largest 
known Pacific silver fir specimen, which is 
56.7 m. (186 ft.) in height and about 208- cm. 



(Z-m.) d.D.n. is located witmn tne natural 
area (Pomeroy and Dixon 1966) (fig. HA-2). 
Occasional large, old-growth Douglas-fir 
(Pseudotsuga menziesii) and western red- 
cedar (Thuja plicata) are also found through- 
out the natural area. 

The major climax tree species within the 
natural area appears to be western hemlock. 
Seedlings and saplings of this species are 
typically much more common than those of 
Pacific silver fir, especially on drier sites. 
This is, of course, in direct contrast with the 
successional relationship between these spe- 
cies at middle and high elevations in the 
Olympic and Cascade Mountains (Fonda 
and Bliss 1969, Franklin and Dyrness 1969). 
Pacific silver fir is probably at least a minor 
climax species, as at least some reproduction 
of this species is present in most locations. 
At least two major community types occur 
within the natural area: the Tsuga hetero- 
phylla - Abies amabilislGaultheria shallon - 
Vaccinium parvifoliumlHylocomium splen- 
dens and Abies amabilislTsuga heterophyllal 
Maianthemum bifolium communities. The 
TsugalGaultherialHylocomium community is 
typical of lower elevations and drier slopes 
within the natural area. Understory plant 
species include: Gaultheria shallon, Viola 
sempervirens, Acer circinatum, Blechnum 
spicant, Vaccinium parvifolium, and Eurhyn- 
chium oreganum. The Abies I Tsu gal Maian- 
themum community appears to be typical of 
moister habitats within the natural area. The 
understory is dominated by herbaceous species 
such as Maianthemum bifolium var. kamscha- 
ticum, Rubus pedatus, Oxalis or eg ana,, 
Polystichum munitum, Disporum sp., Blech- 
num spicant, Tiarella trifoliata, and Trillium 
ovatum. 

Mammals believed to utilize the natural 
area either as residents or transients are 
listed in table HA-1. 

Streams and streamsides are the only spe- 
cialized habitats known to occur within the 
natural area. 

HISTORY OF DISTURBANCE 

There is no evidence of any unusual natural 
disturbance of the area during recent cen- 
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turies. Natural mortality such as that caused 
by windthrow is scattered throughout the 
tract. 

Human disturbances to the natural area 
are very minor. An abandoned trail was con- 
structed and used during World War II to 
supply an air-warning station on Spruce 
Mountain. 

RESEARCH 

Ten Pacific silver fir "trend plots" were 
established on the natural area in 1954 to 
observe annual mortality of Pacific silver fir 
and western hemlock, particularly that as- 
sociated with the silver fir beetle (Pseudo- 
hylesinus spp.). 2 At the time of the first 
remeasurement in 1958, mortality of Pacific 
silver fir had been negligible (Buckhorn and 
Orrl959). 

The natural area provides interesting oppor- 

2 "Silver fir beetles" is a local name ffiven to two 
species of Pseudohylesimis: P. gran din, the grand fir 
bark beetle, and P. granulatns, the fir root bark beetle. 



tunities to study the ecology of low-elevation 
Pacific silver fir - western hemlock stands, 
e.g., the successional relationships between 
these tree species including variations asso- 
ciated with different types of microhabitats. 



MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Spruce Mountain, 
Washington quadrangle, scale 1:62,500, is- 
sued by the U.S. Geological Survey in 1956, 
and Olympic National Park and Vicinity, 
Washington, scale 1:125,000, issued by the 
U.S. Geological Survey in 1957; and geology 
Geologic Map of Washington, scale 
1:500,000 (Huntting et al. 1961). The Super- 
intendent, Olympic National Park (Port 
Angeles, Washington), can provide details 
on the most recent aerial photo coverage and 
forest type maps for the area. 
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Table HA-1. 

Order 

Insectivora 



Tentative list of mammals for Hades Creek Research Natural Area 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scientific name 

Neiirotrichus gibbsi 
Scapanus orarius 
Scapanus towns endi 
Sorex bendirii 
Sorex obscurus 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus borealis 
Lasiurus dnereus 
My otis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Lepus americanus 
Aplodontia ntfa 
Castor canadensis 
Clethrionomys gapperi 
Eutamias townsendi 
Glauco'tnys sabrinus 
Microtus longicaudus 
Microtus oregoni 
Microtus totvnse-ndi 
Neotoma cinerea 
PeroniysciLS nianiei<lattis 
Tarn iasciurnn douylaxi 
Zapns tnnotati(s 
Canis latraus 
Felix concolor 
Lntra caiiadeHxix 
Lynx mfiis 
Marten anicricana 
Maries pennant i 
Mephitis niepkitix 
Mitstelu erniinea 
Mnstelafrenata 
Mnxtela. vison 
Proeyon lot or 
Spiloyale pit tori HS 
Urxit s a >n e ricaniis 
Cervus caiiddensis rooxevelti 
Odocoilens h. eolunibianns 



Common name 

shrew mole 

coast mole 

Townsend mole 

marsh shrew 

dusky shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California my otis 

long-eared my otis 

little brown my otis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

beaver 

Gapper red-backed vole 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

deer mouse 

chickaree 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

fisher 

striped skunk 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

Roosevelt elk 

black-tailed deer 
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HIGLEY CREEK 

RESEARCH NATURAL 

AREA 1 

Western hemlock stands on a moun- 
tain slope and valley bottom on the 
southwestern Olympic Peninsula. 

The Higley Creek Research Natural Area 
was established to exemplify coastal western 
hemlock (Tsuga heterophylla) forest stands. 
The 194-ha. (480-acre) tract is located in Grays 
Harbor County, Washington, and is admini- 
stered by the Olympic National Park (Port 
Angeles, Washington). The natural area occu- 
pies the Sl/2 and the Sl/2 Nl/2, section 12, 
T. 23 N., R. 10 W., Willamette meridian. It lies 
at 47 30' N. latitude and 123 54' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area is located near Lake 
Quinault and can be reached via U.S. Highway 
101 (to Amanda Park) and the North Shore 
Road along the lake. The edge of the tract 
varies from 750 to 1,200 m. (2,500 to 4,000 ft.) 
north of this road. An abandoned trail leads 
up Higley Creek from this road skirting the 
natural area; its obscure terminus is located 
behind a house 2.7 km. (1.7 miles) from U.S. 
Highway 101 or 6.9 km. (4.3 miles) west of 
the National Park Service's Quinault Ranger 
Station. No roads or maintained trails enter 
the tract. Access is by cross-country travel. 

Commercial accommodations, as well as 
several excellent public campgrounds, are 
located 3 to 8 km. (2 to 5 miles) from the 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



natural area in the vicinity of Amanda Park 
and Quinault. 



ENVIRONMENT 

The Higley Creek Research Natural Area 
extends from the floor of the Quinault River 
valley onto the lower slopes of Higley Peak 
(fig. HI-1). Topography is gentle and undulat- 
ing for 300 to 800 m. (1,000 to 2,500 ft.) from 
the southern boundary of the tract and then 
rises steeply to the northern boundary. The 
broken mountain slopes typically vary from 
30 to 50 percent and have a generally southern 
exposure. Several streams flow through por- 
tions of the natural area, and several smaller 
streams rise within it. Drainages cut by these 
streams produce locally complex microtopog- 
raphy in the southern half of the tract. Eleva- 
tions range from about 120 m. (400 ft.) in the 
southwestern corner to 550 m. (1,800 ft.) in 
the northwestern corner. 

According to Huntting et al. (1961), higher 
elevations in the natural area are located on 
upper Cretaceous - lower Tertiary sedimentary 
rocks belonging to the Soleduck formation, 
while at lower elevations these rocks are 
covered by recent deposits of alluvium and, 
possibly, glacial drift. The Soleduck formation 
developed from marine sediments which have 
been intensely folded and faulted and slightly 
metamorphosed (Banner 1955). The domi- 
nant, dark gray, massive to poorly-bedded 
graywackes and sandstones are commonly 
interbedded with slate, argillite, and volcanic 
rock. The natural area was glaciated at least 
three times during the Wisconsin epoch and 
at least once before that (Crandell 1964). 

A maritime climate, wet with muted tem- 
perature extremes, prevails. Winters are mild 
and summers are cool with frequent cloudy 
days. Precipitation is heavy but highly sea- 
sonal with January and December the peak 
months. Only about 7 percent of the annual 
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precipitation falls during June, July, and 
August; and some years a drought period of 
a month or more occurs. Snow is rare. Cli- 
matic data from the nearby Quinault Ranger 
Station are as follows (U.S. Weather Bureau 
1956): 

Mean annual temperature 10.6C. (51.0F.) 

Mean January temperature 3.8 C. (38.9F.) 

Mean July temperature 17.3C. (63.2F.) 

Mean January minimum 

temperature 1.2C. (34.2 F.) 

Mean July maximum temperature . .23.8C. (74.9F.) 
Average annual precipitation . .3,371 mm. (132.73 in.) 
June through August 

precipitation 244 mm. (9.61 in.) 

Average annual snowfall 30.2 cm. (11.9 in.) 

The soils on the area have not been mapped 
or described. In the valley bottom, they appear 
relatively deep and loamy, and on the moun- 
tain slopes they are somewhat shallower and 
contain greater amounts of loose rock. At 
least a portion of the soils would probably be 
classed as Sols Bruns Acides. 

BIOTA 

Essentially all 194 ha. (480 acres) of the 
natural area are occupied by SAP cover type 
224, Western Hemlock (Society of American 
Foresters 1954). The area would probably 
fall entirely within Kuchler's (1964) Type 1, 
Spruce - Cedar - Hemlock Forest, and con- 
tains elements of both the Picea sitchensis 
and Tsuga heterophylla Zones as denned by 
Franklin and Dyrness (1969). 

Western hemlock is the most abundant 
tree within the research natural area, attain- 
ing diameters of 75 to 100 cm. (30 to 40 in.) 
b.h. and heights of 60 m. (200 ft.). Specimens 
up to 152-cm. (60-in.) d.b.h. and larger are 
occasionally encountered (fig. HI-2). Other 
coniferous tree species include western red- 
cedar (Thuja plicata), Douglas-fir (Pseudo- 
tsuga menziesii), Pacific silver fir (Abies 
amah's), and Sitka spruce (Picea sitchensis}. 
Western redcedar is most common in wet 
areas on gentle topography, where it may 
occur as very large (in excess of 254-cm. or 
100-in. d.b.h.), old specimens. Douglas-fir is 
common as large, old trees, averaging 125- to 
150-cm. (50- to 60-in.) d.b.h. with a maximum 



of about 203 cm. (80 in.). Both Pacific silver 
fir and Sitka spruce are rare, the former 
being encountered on the mountain slopes 
and the latter on the flat topography in the 
valley bottom. Red alder (Alnus rubra) is 
common along larger streams and in some 
swampy areas (fig. HI-2). Bigleaf maple (Acer 
macrophyllum') is also occasionally found on 
moist slopes or along streamsides. 

Western hemlock is clearly the climax 
species throughout most of the natural area; 
it is the only species consistently represented 
by all age classes. Seedlings and saplings of 
hemlock are abundant; some stand openings 
are completely choked by sapling hemlocks. 
Reproduction of western redcedar, Douglas- 
fir, and Sitka spruce is generally absent. Much 
tree reproduction is found on rotting logs, 
"nurse logs," which often support hundreds 
of seedlings. Some of these can be expected 
to survive and their roots to reach mineral 
soil. 

Four major community types were recog- 
nized within the natural area during the 
reconnaissance. These were (1) Tsuga hetero- 
phy Hal Polystichum munitum - Oxalis ore- 
gana; (2) Thuja plicata - Tsuga heterophyllal 
Vaccinium alaskaense - Gaultheria shallonl 
Blechnum spicant; (3) Tsuga heterophylla - 
Pseudotsuga menziesiil Gaultheria shallon - 
Vaccinium parvifolium; and (4) an Alnus 
rubra swamp type. The most common com- 
munity type is the TsugalPolystichum - Oxalis 
which is found both on mountain slopes and 
in the valley bottom. Typical understory spe- 
cies in this community include Polystichum 
munitum, Oxalis oregana, Blechnum spicant, 
Tiarella trifoliata, Maianthemum bifolium 
var. kamschaticum, Galium triflorum, and 
Viola sempervirens. The shrubby layer is not 
well developed, consisting primarily of Vac- 
cinium parvifolium. 

The Thuja - TsugalVaccinium - Gaultheria! 
Blechnum community is found on relatively 
wet habitats and gentle topography. The 
shrubby layer in this community is dominated 
by Vaccinium alaskaense and Gaultheria 
shallon. Important herbs include Blechnum 
spicant, Rubus pedatus, Cornus canadensis, 
Polystichum munitum, Gymnocarpium dryop- 
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teris, Athyrium filix-femina, Tiarella tri- 
foliata, and Galium triflorum.. 

The Tsuga - PseudotsugalGaultheria - 
Vaccinium community is generally found on 
drier habitats on the slopes. Vine maple (Acer 
circinatum) is a common shrub dominant 
along with the Gaultheria shallon. Other 
shrubby species include Berberis nervosa, 
Vaccinium parvifolium, and Rubus ursinus. 
Herbaceous species may include Polystichum 
munitum, Oxalis oregana, Trillium ovatum, 
and Viola sempervirens. 

Extremely wet or swampy areas on gentle 
topography are occupied by an open mosaic 
of tree, shrub, and herb-dominated stands 
(fig. HI-2). Red alder is the conspicuous tree 
species in such areas. These mosaics provide 
a rich variety of microhabitats for many plant 
and animal species not found elsewhere in the 
natural area. Plant dominants include the 
shrubs vine maple, Gaultheria shallon, Rubus 
spectabilis, Menziesia ferruginea, Corydalis 
scoulariana, Stachys sp., Rhamnus purshiana, 
and Sambucus sp. The rich selection of herbs 
includes Athyrium filix-femina, Lysichitum 
americanum, Gymnocarpium dryopteris, 
Carex spp., Scirpus sp., Boykinia major, Car- 
damine sp., and Chrysosplenium glechomae- 
folium, as well as several species of grass. 

The Roosevelt elk (Cervix canadenxix rooxe- 
velti) is the most important animal present 
on the natural area; their trails ease the prob- 
lem of access through the area. Undoubtedly 
they have also affected the composition of the 
understory vegetation (Kirk 1966, Sharpe 
1956). Mammals believed to occur within the 
natural area are listed in table HI-1. 

Streams and streamsides are the only spe- 
cialized habitats which are present. No lakes, 
ponds, rock outcrops, etc., exist within the 
natural area. 



HISTORY OF DISTURBANCE 

The most common natural disturbance en- 
countered within the natural area is wind- 
throw of trees, which may occur either singly 
or in small patches (fig. HI-2). There is no 
evidence of recent wildfires; fire scars can be 
seen on very old Douglas-firs. The parasitic 
dwarf mistletoe (Arceuthobium campylopo- 
dum} is commonly found on western hemlock 
within the natural area. Human disturbance 
within the natural area is essentially non- 
existent. 



RESEARCH 

No research is presently known to be in 
progress within the natural area. Special 
research opportunities existing here include 
studies of contrasts in community composi- 
tion and structure associated with variations 
in soils and topography, and effects of Roose- 
velt elk on their habitat. 



MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Quinault Lake, 
Washington quadrangle, scale 1:62,500, is- 
sued by the U.S. Geological Survey in 1955, 
and topographic map of Olympic National 
Park and Vicinity, Washington, scale 
1:125,000, issued by the U.S. Geological Sur- 
vey in 1957; and geology Geologic Map of 
Washington, scale 1:500,000 (Huntting et al. 
1961). The Superintendent, Olympic National 
Park (Port Angeles, Washington), can pro- 
vide details on the most recent aerial photo 
coverage and forest type maps for the area. 
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Table HI-1. Tentative list of mammals for Higley Creek Research Natural Area 



Order 
Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scientific name 

Neiirotrichus gibbsi 
Scapanus orarius 
Sorex bendirii 
Sorex obscurus 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis ludfugus 
Myotis volans 
Myotis yumanensis 
Plecotus toivnsendi 
Lepus americanus 
Aplodontia rufa 

Castor canadensis 

Clethrionomys gapperi 
Eutamias amoenus 

Eutamias townsendi 

Glaucomys sabrhms 

Microtus longicaudus 

Microtus orec/oni 

Neotoma cinerea 

Peromyscas manicidatas 

Phenacomys inter in edi us 

Tamiasciunis douglasi 

Zapus tnnotatus 

Canis latrans 

Felix concolof 

Lutra canadensis 

Lynx mfnx 

Martes anieric.ana 

Maries pennant i 

Mnstcla erniinea 

Mnstelafrenata 

Mnstela vimm 

Procyon lotor 

Spilogale put onus 

Ursus am ericaunx 

Cervus canadensis roosevelti 

Odocoileus h. columbianns 



Common name 

shrew mole 

coast mole 

marsh shrew 

dusky shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

beaver 

Gapper red -backed vole 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

chickaree 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

fisher 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

Roosevelt elk 

black-tailed deer 
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BOUNDARY, HIGLEY CREEK RESEARCH NATURAL AREA , T.23 N., R.10 W., W.M. 

SECTION LINE <U -J^~- . ^ 26 * Ft 

STREAM 

BASE OF SLOPE 







20! 



403 



805m. 
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ENCLAVE OF DOUGLAS-FIR-SITKA SPRUCE-WESTERN HEMLOCK TYPE 



Figure HM.-Higley Creek Research Natural Area, 
Grays Harbor County, Washington. 




Figure HI-2.- Natural features of Higley Creek Research 
Natural Area. Upper left: Typical large western hem- 
lock, with smaller hemlock in the background. Upper 
right: Swampy opening ringed with red alder. Bottom: 
Small patch of recently windthrown trees. 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



HORSE RIDGE 

RESEARCH NATURAL 

AREA 1 

A unique western juniper/big sage- 
brush/threadleaf sedge community 
in near pristine condition. 

The Horse Ridge Research Natural Area 
was established March 1967 as an example 
of western juniper (Juniperus occidentalism - 
big sagebrush (Artemisia tridentata) vegeta- 
tion within the juniper zone of central Oregon. 
The 240-ha. (600-acre) tract is located in 
Deschutes County, Oregon, and is admini- 
stered by the Prineville District (Prineville, 
Oregon), Bureau of Land Management. The 
rectangular tract is located in sections 15 and 
22, T. 19 S., R. 14 E., Willamette meridian, 
at 4355' N. latitude, 120 02' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area is located about 31 km. 
(19 miles) southeast of Bend and is approached 
via U.S. Highway 20. Directions for locating 
the tract should be obtained at the Prineville 
District Office. Access is good during both 
summer and winter. Public accommodations 
are available in Bend; primitive camps which 
lack drinking water are available in the 
vicinity of the tract. 

ENVIRONMENT 

The Horse Ridge Research Natural Area 
varies in elevation from 1,250 to 1,430 m. 
(4,100 to 4,700 ft.). It is located on top of 
rolling topography (Horse Ridge) which rises 



1 Description prepared by Dr. F. C. Hall, U.S. 
Department of Agriculture, Forest Service, Region 6, 
Portland, Oregon. 



above the surrounding flat to undulating 
plateau (fig. HR-2). Columbia River basalts 
underlie the entire area. 

A continental climate prevails. Most pre- 
cipitation occurs as snow during the cool, 
partly cloudy winter. Summers are warm, 
generally low in precipitation and largely 
cloudless. One to 4 months of drought are 
common. Climatic data from Bend are as 
follows (U.S. Weather Bureau 1965): 

Mean annual temperature 7.9C. (46.3F.) 

Mean January temperature -1.0C. (30.2F.) 

Mean July temperature 17.6C. (63.7F.) 

Mean January minimum 

temperature -6.5 C. (20.3F.) 

Mean July maximum temperature . ,28.6C. (83.6F.) 

Average annual precipitation 305 mm. (12.0 in.) 

June through August 

precipitation 56 mm. (2.2 in.) 

Average annual snowfall 91 cm. (36.0 in.) 

Soils in the area have not been mapped. 
Cursory examination suggests they are sandy 
textured and developed in 30 to 60 cm. (12 
to 24 in.) of aerially deposited pumice over 
well cracked basalt bedrock. 

BIOTA 

Nearly all of the 240 ha. (600 acres) is 
characterized by a western juniper/big sage- 
brush/threadleaf sedge (Carex filifolia) com- 
munity. A small area at the eastern edge is 
occupied by a stand of western juniper/big 
sagebrush/bluebunch wheatgrass (Agropy- 
ron spicatum') with abundant surface stone. 
Vegetation can probably be assigned to SAF 
forest cover type 238, Western Juniper (Soci- 
ety of American Foresters 1954), and Kiich- 
ler's (1964) Type 24, Juniper Steppe Wood- 
land. The area falls within the Juniperus 
occidentalis Zone of central Oregon (Franklin 
andDyrness 1969). 

The major plant community (fig. HR-2) is 
dominated by western juniper which con- 
spicuously lacks decadent or dead specimens. 
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Ground vegetation is dominated by big sage- 
brush and threadleaf sedge with some dead 
and decadent bitterbrush (Purshia tridentata), 
bluebunch wheatgrass, Idaho fescue (Festuca 
idahoensis), Koeleria cristata, and Tetmdymia 
canescens. The soil surface is characteristic- 
ally bare of litter and is covered by fine pumice 
gravel, 2- to 5-mm. diameter. 

This plant community is interesting in 
several ways. Hybridization of bluebunch 
wheatgrass and bottlebrush squirreltail (Si- 
tanion kystrix) appears to be more common on 
this tract than elsewhere in the central Ore- 
gon juniper zone. Western juniper appears 
to affect distribution of plant species (fig. 
HR-2) within the crown and root zone of 
western juniper, Idaho fescue tends to assume 
clear dominance to the near exclusion of big 
sagebrush and great reduction in threadleaf 
sedge. These conditions and the general domi- 
nance of threadleaf sedge tend to make this 
vegetation unique in the central Oregon area. 
Driscoll (1964) did not find this plant com- 
munity common enough to warrant classifica- 
tion in his study of plant communities in 
central Oregon western juniper. Furthermore, 
this area apparently represents essentially 
ungrazed conditions; forage utilization data 
gathered by the Prineville District suggest 
that threadleaf sedge is sensitive to grazing 
and quickly decreases in abundance under 
heavy livestock use. 

A list of mammals believed to utilize the 
natural area is provided in table HR-1. Mule 
deer (Odocoileus hemionus) are occasionally 
year around residents but frequently use the 
area for winter range. 

HISTORY OF DISTURBANCE 

An occasional burned-out juniper of large 
diameter can be found on the tract, indicating 
fires have occurred. Evidence of the extent of 
these fires could not be found. Normally only 
single trees are struck by lightning and burn, 
fires rarely spreading because of insufficient 
ground fuels. 

Domestic livestock have apparently had 
little impact on the Horse Ridge Research 



Natural Area. Permanent water is a con- 
siderable distance below the ridge, suggesting 
that livestock have never been attracted to 
the area. As mentioned earlier, records in the 
Prineville District Office suggest livestock 
overuse causes a reduction in threadleaf 
sedge; the abundance of the sedge suggests 
minimal livestock disturbance. However, fenc- 
ing may be necessary to prevent stock and 
increasing numbers of people from using 
the area. 

RESEARCH 

Baseline population levels of several bird 
and mammal species are presently under 
study on Horse Ridge Research Natural 
Area. 2 This is part of a larger, long-term 
eastern Oregon study which utilizes several 
other research natural areas in contrasting 
vegetation types. Research to date involves 
estimation of breeding bird populations based 
upon weekly, early-morning censuses during 
the breeding season within a 20-ha. (50-acre) 
grid and along a line transect. 

The natural area provides interesting oppor- 
tunities for research on: (1) hybridization of 
bluebunch wheatgrass with squirreltail and 
possibly native ryegrass (Elymus spp.); (2) 
evaluation of this unique plant community 
and the place of threadleaf sedge within the 
western juniper zone of central Oregon; and 
(3) evaluation of microchanges in herbaceous 
dominance as apparently influenced by juniper. 

MAPS AND AERIAL 
PHOTOGRAPHS 

No special topographic or geologic maps 
are available for the natural area which are 
sufficiently detailed to be useful. The District 
Manager (Prineville District, Bureau of Land 
Management) can provide details on the most 
recent aerial photo coverage of the area. 



2 Research by Jay S. Gashwiler, Bureau of Sport 
Fisheries and Wildlife, Silviculture Laboratory, Bend, 
Oregon. 
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Figure HR -2. Communities of the Horse Ridge Research 
Natural Area. Upper left: A western juniper/big sage- 
brush/threadleaf sedge community with some blue- 
bunch wheatgrass and Idaho fescue typical of those 
occupying the majority of the natural area. Upper right: 
General northwesterly view from west end of tract 
showing typical western juniper woodland. Lower left: 
Close view of ground vegetation dominated by big sage- 
brush and threadleaf sedge. Lower right: A view illu- 
strating the apparent influence of western juniper on the 
distribution of ground vegetation Idaho fescue domi- 
nates near the tree; big sagebrush and threadleaf sedge 
are common around the periphery. 
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JACKSON CREEK 

RESEARCH NATURAL 

AREA 1 

An old-growth Douglas-fir stand 
growing on a major river terrace 
in the western Olympic Peninsula. 

The Jackson Creek Research Natural Area 
was established to exemplify the Douglas-fir 
(Pseudotsuga menziesii) forest type as it 
occurs on the western Olympic Peninsula. 
The 65-ha. (160-acre) tract is located in 
Jefferson County, Washington, and is ad- 
ministered by the Olympic National Park 
(Port Angeles, Washington). The natural 
area is rectangular occupying the NEV4 
NEV 4 section 13, T. 27 'N., R. 10 W., and 
NV 2 NWV 4 and NWV 4 NEV 4 section 18, T. 
27 N., R. 9 W., Willamette meridian (fig. 
JC-1). It lies at 4751' N. latitude and 123 
55' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The natural area is located on the south 
bank of the Hoh River immediately opposite 
the Hoh River Ranger Station and camp- 
ground. The ranger station is at the end of 
the Hoh River Road about 30 km. (19 miles) 
from U.S. Highway 101. To reach the natural 
area, it is necessary to ford the Hoh River. 
This generally requires scouting up river 
from the campground until a logjam suitable 
for crossing is located. During recent years, 
such a log jam has been located only a short 
distance above the central campground area, 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



but conditions change periodically. Although 
there are no trails, cross-country travel with- 
in the natural area is not difficult because 
of the open nature of the forest stand. 

Commercial accommodations are available 
in Forks or Kalaloch, along U.S. Highway 
101, from 48 to 64 km. (30 to 40 miles) 
away. However, the public campground at 
the end of the Hoh River Road is excellent, 
and there are several smaller state camp- 
grounds along the road outside of the Park. 

ENVIRONMENT 

The natural area occupies gentle topog- 
raphy on terraces and benches in the Hoh 
River valley. Elevations range from about 207 
to 402 m. (680 to 1,320 ft.). Jackson Creek 
flows through the middle of the natural area. 
The natural area is located on upper Cretace- 
ous-lower Tertiary sedimentary rocks belong- 
ing to the Soleduck formation (Danner 1955, 
Huntting et al. 1961). However, bedrock is 
buried entirely beneath depositions of allu- 
vium and, possibly, glacial drift at higher 
elevations. The valley of the Hoh River, 
including the natural area, was glaciated at 
least three times during the Wisconsin epoch 
and at least once before that (Crandell 1964). 

A wet, mild, maritime climate prevails. 
Winters are mild, and summers are cool 
with frequent cloudy days. Precipitation is 
heavy, but less than 10 percent falls during 
summer months. The following climatic data 
are from the Forks Weather Station located 
approximately 35 km. (22 miles) northwest 
of the natural area (U.S. Weather Bureau 
1965): 



Mean annual temperature 9.55C. (49.2F.) 

Mean January temperature 3.72C. (38.7F.) 

Mean July temperature 15.39C. (59.7F.) 

Mean January minimum 

temperature 0.17C. (32.3F.) 

Mean July maximum temperature . 21.55C. (70.8F.) 
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Average annual precipitation . . 2,974 mm. (117.10 in.) 
June through August 

precipitation 214 mm. (8.44 in.) 

Average annual snowfall 348 cm. (13.70 in.) 

Precipitation is significantly higher on the 
natural area itself, probably averaging about 
3,600 mm. (142 in.) annually (Kirk 1966). 

Soils appear to be predominantly Sols 
Bruns Acides. Fonda 2 has described profiles 
with A1-B1-B2-C sequences from terraces in 
the vicinity of the natural area. The Al 
horizons are apparently relatively thick (0 
to 16 cm.). 

BIOTA 

Essentially all 65 ha. (160 acres) of the 
natural area can be classified as SAF forest 
cover type 229, Pacific Douglas-Fir (Society 
of American Foresters 1954) . It would prob- 
ably fall entirely within Kuchler's (1961) 
Type 1, Spruce-Cedar-Hemlock Forest, and 
the Picea sitchensis Zone as defined by Frank- 
lin and Dyrness (1969). 

Four coniferous tree species are known to 
occur within the Jackson Creek Research 
Natural Area: Douglas-fir, western hemlock 
(Tsuga heterophylla), Sitka spruce (Picea 
sitchensis}, and western redcedar (Thuja 
plicata) . Douglas-fir is overwhelmingly domi- 
nant, surprisingly so for a stand estimated 
to be around 275 years in age. Samples within 
the natural area indicate about 72 sq. m. 
per hectare of basal area (314 sq. ft. per acre), 
of which 87 percent is Douglas-fir. 3 Trees 
average 125- to 150-cm. (50- to 60-in.) d.b.h. 
and 68 m. (225 ft.) in height with maximum 
diameters of about 235 cm. (94 in.) b.h. 
(fig. JC-2). Western hemlock is well dis- 
tributed over the natural area, but averages 
only about 11 percent of the stand volume. 
Western hemlock has relatively little repre- 
sentation in intermediate size classes (sap- 
lings and poles). Sitka spruce is generally 
uncommon in the overstory but is commonly 
encountered as reproduction growing on 
down logs ; it is most common in swampy areas 

2 Personal communication from Dr. Richard W. 
Fonda, Biology Department, Western Washington 
State College, Bellingham. 
3 See footnote 2. 



found in some portions of the natural area. 
Occasional red alder (Alnus rubra) and big- 
leaf maple (Acer macrophyllum) may also 
be encountered in the wetter, open areas. 

The major climax species on the natural 
area appears to be western hemlock, although 
age class distributions indicate the climax 
condition is still far in the future. Sitka 
spruce may also be a minor climax species in 
these forests, since reproductive size classes 
up to saplings and small poles are encountered 
through most of the area. Climax status for 
the Sitka spruce would apparently contrast 
with normal conditions for the Picea sitchen- 
sis Zone (Franklin and Dyrness 1969). This 
is probably a partial consequence of the spe- 
cial conditions found in so-called "rain forest" 
valleys of the western Olympic Peninsula, 
e.g., the relatively open nature of many of the 
stands and selective grazing of hemlock 
seedlings by elk. 4 

Several community types can be recognized 
within the natural area including: (1) Pseu- 
dotsuga menziesiilPteridium aquilinum- 
Achlys triphylla, (2) Pseudotsuga menziesiil 
Polystichum munitum-Oxalis oregana, (3) 
Picea sitchensislAcer circinatumlPteridium 
aquilinum. The Pseudotsuga/ Pteridium- 
Achlys community occupies much of the 
actual river-terrace habitat within the natural 
area (fig. JC-2). Typical species include 
Pteridium aquilinum, Oxalis oregana, Tiarel- 
la trifoliata, Vaccinium parvifolium , Achlys 
triphylla, Rubus pedatus, Blechnum spicant, 
Luzula parviflora, Trisetum cernuum, Carex 
deweyana, and Maianthemum bifolium var. 
kamschaticum. The PseudotsugalPolysti- 
chum-Oxalis community is very similar in 
composition, lacking only the dominance of 
Pteridium aquilinum. This community type 
is most common in the eastern half of the 
natural area on gentle slopes and a higher 
level bench. The Picea/ Acer /Pteridium com- 
munity typifies the very open areas which 
appear relatively swampy in character. Tree 
cover is very low in these openings, but the 
coverage of brush species such as vine maple 
(Acer circinatum} and herbs such as Pteri- 



4 See footnote 2. 
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dium aquilinum and various grasses and 
sedges is quite high. 

The most important mammal within the 
natural area is the Roosevelt elk (Cervus 
canadensis roosevelti) which is particularly 
common during the winter and spring. A list 
of mammals believed to utilize the tract is 
provided in table JC-1. 

Jackson Creek, which flows through the 
natural area for a small portion of its length, 
provides the only aquatic habitat within the 
natural area. The open swampy areas un- 
doubtedly provide additional specialized 
habitat for a variety of plant and animal 
species not typical of the heavily forested 
area. 

HISTORY OF DISTURBANCE 

The Douglas-fir stand present on the nat- 
ural area probably originated with a wildfire 
approximately three centuries ago; however, 
no fire scars were seen, which would provide 
evidence for more recent wildfires. 

Human disturbance of the area appears to 
be very minor despite its proximity to the 
Hoh River campground; the Hoh River un- 
doubtedly provides a major barrier against 
casual use of the area. 

RESEARCH 

The only research work known to have been 
conducted within the natural area is an 



examination and description of the Douglas- 
fir stands in connection with a study of the 
relationship between forest communities and 
environmental conditions in the Hoh River 
valley. 5 The natural area would appear to 
offer unusually good opportunities for studies 
of: (1) successional development and the 
factors which have retarded the rate of 
natural succession from Douglas-fir to hem- 
lock; (2) the effect of Roosevelt elk on com- 
munity composition and forest succession; 
and (3) occurrence of animals in sharply 
contrasting but contiguous community types 
(dense Douglas-fir forest vs. wet, brush- and 
herb-dominated openings). 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural 
area include: Topography 15' Mount Tom, 
Washington quadrangle, scale 1:62,500, is- 
sued by the U.S. Geological Survey in 1955, 
and Olympic National Park and Vicinity, 
Washington, scale 1:125,000, issued by the 
U.S. Geological Survey in 1957; and geology 
Geologic Map of Washington, scale 
1:500,000 (Huntting et al. 1961). The Super- 
intendent, Olympic National Park (Port 
Angeles, Washington), can provide details 
on the most recent aerial photo coverage and 
forest type maps for the area. 



5 See footnote 2. 
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Table JC-1. Tentative list of mammals for Jackson Creek Research Natural Area 

Order Scientific name Common name 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Garni vora 



Artiodactyla 



Neurotrichus gibbsi 
Scapanus orarius 
Scapanus towns endi 
Sorex bendirii 
Sorex obscurus 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Lepus americanus 
Aplodontia rufa 
Castor canadensis 
Clethrionomys gapperi 
Eutamias townsendi 
Glaucomys sabrinus 
Microtus longicaudus 
Microtus oregoni 
Microtus townsendi 
Neotoma cinerea 
Peromyscus maniculatus 
Tamiasciurus doitglasi 
Zapus trinotatus 
Canis latrans 
Felis concolor 
Lutra canadensis 
Lynx riifus 
Maries americana 
Maries pennant i 
Mephitis mephitis 
Mustela ermine a 
Mustelafrenaia 
Mustela vison 
Procyon lotor 
SpUogale put onus 
Ursus americanus 
Cervus canadensis roosevelti 
Odocoileus h. coiumbianus 



shrew mole 
coast mole 
Townsend mole 
marsh shrew 
dusky shrew 
Trowbridge shrew 
wandering shrew 
big brown bat 
silver-haired bat 
hoary bat 
California myotis 
long-eared myotis 
little brown myotis 
long-legged myotis 
Yuma myotis 
Townsend big-eared bat 
snowshoe hare 
mountain beaver 
beaver 

Capper red-backed vole 
Townsend chipmunk 
northern flying squirrel 
long-tailed vole 
Oregon or creeping vole 
Townsend vole 
bushy-tailed wood rat 
deer mouse 
chickaree 

Pacific jumping mouse 
coyote 

mountain lion or cougar 
river otter 
bobcat 
marten 
fisher- 
striped skunk 

short -tailed weasel or ermine 
long-tailed weasel 
mink 
raccoon 

spotted skunk or civet cat 
black bear 
Roosevelt elk 
black-tailed deer 
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Figure JC-7.- Jackson Creek Research Natural Area, 
Jefferson County, Washington. 
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Figure J C-2. Communities of the Jackson Creek Research 
Natural Area. Upper left: Old-growth specimen of 
Douglas-fir approximately 235-cm. (94-in.) d.b.h. Upper 
right: Ecotone between the Douglas-fir stands and a 
swampy, open area dominated by shrubs and herbs; re- 
production of western hemlock is conspicuous. Bottom: 
Typical terrace community of Pseudotsuga menziesii/ 
Pteridium aquilinum-Achlys triphylla on the main river 
terrace within the natural area. 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



LAKE TWENTYTWO 

RESEARCH NATURAL 

AREA 1 

"Subalpine" lake and old-growth 
western redcedar - western hemlock 
forest on a rugged mountain slope 
in the northern Cascades of Wash- 
ington. 

The Lake Twentytwo Research Natural 
Area was established on January 14, 1947, as 
a sample of virgin old-growth western red- 
cedar (Thuja plicata) - western hemlock 
(Tsuga heterophylla) forest. The 320-ha. 
(790-acre) tract is located in Snohomish 
County, Washington, and is administered by 
the Monte Cristo Ranger District (Granite 
Falls, Washington), Mount Baker National 
Forest. It includes: section 22 (except NW1/4 
and Wl/2 SW1/4), Wl/2 SW1/4, SW1/4 
NW1/4, and Sl/2 NW1/4 NW1/4 of section 
23; and NE1/4 and El/2 NW1/4 of section 
27, T. 30 N., R. 8 E., Willamette meridian 
(fig. LA-1). It lies at 4804' N. latitude and 
12146'W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

Access to the vicinity is via U.S. Highway 
2 and State Highways 9 and 92 from Everett 
to Granite Falls and Forest Highway 7 to 
Verlot Ranger Station. Beyond the ranger 
station, follow Forest Highway 7 for 2.9 km. 
(1.8 miles) to the start of the Lake Twentytwo 
Trail. 

The Lake Twentytwo Trail lies almost 
entirely within the natural area and traverses 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



a large part of it. The trail climbs for 4 km. 
(2.5 miles) and 425 m. (1,400 ft.) of elevation 
to its terminus at the lake. There are no other 
trails or roads within the natural area bound- 
ary, and cross-country access to that part of 
the tract east of Twentytwo Creek and Twen- 
tytwo Lake is difficult. 

The nearest commercial overnight accom- 
modations are in Everett about 40 km. (25 
miles) away, although food can be obtained 
at Verlot and Granite Falls. There are seven 
public campgrounds with 3 to 8 km. (2 to 5 
miles) of the natural area. 



ENVIRONMENT 

The Lake Twentytwo Research Natural 
Area occupies essentially the entire drainage 
of Lake Twentytwo Creek except for some of 
the rugged cliffs and rock ridges south and 
west of Lake Twentytwo. Elevations range 
from about 335 m. (1,100 ft.) above sea level 
near the South Fork of the Stillaguamish 
River to about 1,100 m. (3,600 ft.) on the 
ridges southeast and west of Lake Twentytwo. 
Topography is steep to very steep and broken; 
a few small benches are present. 

Lake Twentytwo lies entirely within the 
natural area. It is a 17.9-ha. (44.1-acre) lake 
with a maximum measured depth of 16 m. 
(53 ft.) (Wolcott 1961). The lake was created 
by glacial activity. Despite its location at a 
relatively low elevation of 750 m. (2,460 ft.), 
the lake and its environs have many aspects 
of a much higher subalpine lake; permanent 
snowfields are found within the lake basin 
(fig. LA -2). 

The natural area is located on two major 
geologic formations (Huntting et al. 1961). 
Rocks in the upper part of the natural area 
are granitic intrusive rocks of Tertiary - Cre- 
taceous age, while those at lower elevation are 
upper Jurassic -lower Cretaceous sedimentary 
rocks. The cirque basin in which Lake 
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Twentytwo is located, as well as the lake 
itself, are obviously glacial features which 
originated during the Pleistocene. 

The natural area is subject to a wet, cool, 
maritime climate. Annual precipitation is 
heavy and highly seasonal, although rain is 
not uncommon during the summer months. 
Summers are cool. This regional cool, wet 
climate is, of course, accentuated on the steep 
north slope occupied by the natural area. 
Climatic data from the nearest weather bureau 
station Darrington, Washington, about 
24 km. (15 miles) northeast are as follows 
(U.S. Weather Bureau 1956, 1965). They 
probably approximate climatic conditions en- 
countered at lower elevations in Lake Twenty- 
two Research Natural Area: 

Mean annual temperature 9.6C. (49.4F.) 

Mean January temperature 1.1C. (33.9F.) 

Mean July temperature 17.4C. (68.3F.) 

Mean January minimum 

temperature -3.2C. (26.1F.) 

Mean July maximum temperature . . 25.9C. (78.7F.) 
Average annual precipitation . . .2,045 mm. (80.51 in.) 
June through August 

precipitation 155 mm. (6.06 in.) 

Average annual snowfall 120 cm. (47.4 in.) 

Soils on the natural area have recently been 
mapped by U.S. Forest Service personnel as 
part of a soil survey of the Mount Baker 
National Forest (Snyder and Wade 1970). 
Most of the higher elevational area surround- 
ing Lake Twentytwo is shown on the map as 
talus slopes and intrusive igneous rock out- 
crop areas. In the eastern, midelevation por- 
tion of the area soils are derived from meta- 
sedimentary rocks and are classed as coarse 
loamy, mixed Typic Ferrods. These soils have 
a dark reddish brown loam surface layer which 
is underlain at about 55 cm. (22 in.) by dark 
yellowish brown very gravelly loam. The 
more gently sloping low elevational areas 
near the northern boundary are occupied by 
three soil units derived from glacial drift 
material. These soils have been classified as a 
Typic Ustifluvent, Typic Ustipsamment, and 
a Typic Fragiorthod. Typically these soils 
have a brown gravelly loam surface and are 
underlain at varying depths by very gravelly 
loamy sand. 



BIOTA 

A gross estimate of areas by SAF forest 
types (Society of American Foresters 1954) is 
as follows: 



No. Name 

227 Western Redcedar 
Western Hemlock 

226 Pacific Silver Fir - 
Hemlock 

228 Western Redcedar 
221 Red Alder 



Area 



184 ha. (455 acres) 

32 ha. (80 acres) 
16 ha. (40 acres) 
10 ha. (25 acres) 



Much of the acreage of Pacific silver fir - hem- 
lock type is composed of small patches and 
stringers of trees. In addition to the areas 
classed as forest, there are approximately 30 
ha. (75 acres) of brushfields, 28 ha. (70 acres) 
of "barrens" cliffs, meadows, and talus 
and 18 ha. (45 acres) of water within the 
natural area. Kuchler's (1964) Types 2 (Cedar- 
Hemlock-Douglas Fir Forest), 3 (Silver Fir - 
Douglas Fir Forest), 4 (Fir - Hemlock Forest), 
25 (Alder - Ash Forest), and 52 (Alpine 
Meadows and Barren) are represented within 
Lake Twentytwo Research Natural Area. The 
natural area spans both the Tsuga heterophylla 
and Abies amabilis Zones of Franklin and 
Dyrness (1969) and includes many elements 
of the Tsuga mertensiana Zone in the lake 
basin. 

The lower forests in the natural area are 
old-growth stands of western hemlock and 
western redcedar. Some Pacific silver fir 
(Abies amabilis) are present as well as an 
occasional Sitka spruce (Picea sitchensis) at 
lowest elevations. The largest trees are the 
redcedar which average 1.5 to 2.5 m. (5 to 8 
ft.) in diameter (fig. LA-2), with a maximum 
of nearly 3.7-m. (12-ft.) d.b.h. Hemlocks of air 
ages and sizes up to 130-cm. (50-in.) d.b.h. 
are present. Western hemlock appears to be 
the climax species, as reproduction of western 
redcedar is generally absent and that of 
Pacific silver fir is sporadic at low elevations. 
The understory can be typified by Vaccinium 
alaskaense, V. ovalifolium, Menziesia ferm- 
ginea, Blechnum spicant, Cornus canadensis, 
Rubus pedatus, Spaghnum girgensohnii, and 
Hylocomium splendens. In wetter locations, 
e.g., along streams, Oplopanax horridum, 
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Athyrium filix-femina, Rubus spectabilis, Tol- 
meia menziesii, Ribes bracteosum, and Boy- 
kinia major are conspicuous. 

Forests at higher elevations are character- 
ized by Pacific silver fir, mountain hemlock 
(Tsuga mertensiana), and Alaska-cedar (Cha- 
maecyparis nootkatensis) . In older stands, the 
trees average 75- to 100-cm. (30- to 40-in.) 
d.b.h. The climax species appears to be silver 
fir, as reproduction of the others is sparse. A 
dense layer of shrubs is usually present, in- 
cluding V actinium alaskaense, V. ovalifolium, 
Menziesia ferruginea, Rubus spectabilis, and 
Cladothamnus pyrolaeflorus . Dominant herbs 
are Streptopus curvipes, Rubus pedatus, 
Blechnum spicant, and Maianthemum bifol- 
ium var. kamschaticum. 

Another major group of communities is 
brushfield stands; these vary in character 
depending on local moisture and temperature 
conditions. One type, conspicuous along the 
Lake Twentytwo Trail, is dominated by vine 
maple (Acer circinatum) ; it is found on scree 
slopes. Many other shrubs are present, such as 
Rubus spectabilis, Sitka alder (Alnus sinuata), 
Sambucus sp., Ribes lacustre, and Oplopanax 
horridum. The rich herb layer usually in- 
cludes Athyrium filix-femina, Pteridium 
aquilinum, Cryptogamma acrostichoides, 
Montia spp., ArunciLS Sylvester, Galium sp., 
and Tolmeia menziesii. A part of one vine 
maple-dominated brushfield includes a small 
stand of bigleaf maple (Acer macrophyllum) 
20- to 25-cm. (8- to 10-in.) d.b.h. (fig. LA-2). 

The cirque basin occupied by Lake Twen- 
tytwo is a mosaic of habitats and communities, 
mostly nonforested (fig. LA-2). Habitats in- 
clude wet rocky cliffs, margins of permanent 
snowpatches, boulder fields, scree slopes, and 
alluvial deposits along the lake shore; all are 
supplied with abundant moisture. The com- 
munities include: a variety of dense herba- 
ceous stands dominated by species such as 
Polygonum bistortoides, Athyrium ameri- 
canum, Carex spp., Veratrumviride, Valenana 
sitchensis, and Caltha sp.; dense shrub fields 
dominated by Vaccinium ovalifolium, V. 
alaskaense, Menziesia ferruginea, Sorbus sp., 
and Cladothamnus pyrolaeflorus; and patches 
of mostly small Pacific silver fir, mountain 



hemlock, and Alaska-cedar. Most communi- 
ties have a distinctly subalpine aspect despite 
the 760-m. (2,500-ft.) elevation; Phyllodoce 
empetriformis and Luetkea pectinata, timber- 
line species, are found along the lakeshore. 

A variety of fauna inhabit the natural area. 
A list of mammals believed to utilize the tract 
as residents or transients is provided in table 
LA-1. Fish were planted in Lake Twentytwo 
over 30 years ago; Wolcott (1961) indicates 
rainbow trout were planted in 1951. 

The specialized terrestrial habitats have 
already been mentioned, e.g., the cliffs, snow- 
patches, and scree slopes of the lake basin. 
There is also the lake itself and the entire 
length of Twentytwo Creek (fig. LA-2). 



HISTORY OF DISTURBANCE 

The Lake Twentytwo area has a long his- 
tory of public use and human disturbance is 
evident in a few locations. At one time there 
was a YMCA camp on the shore of the lake; 
it was abandoned and the debris removed prior 
to establishment of the natural area. The 
original trail to the lake closely followed the 
creek. It was abandoned when the present 
trail was completed but is still evident in 
some locations. At present the most obviously 
disturbed areas are around the lake, especially 
at the north end, where campers, hikers, and 
fishermen have created bare openings and a 
system of trails. Recreational use of the trail 
and lake margins is heavy and continuing. 

There is no evidence of wildfire within the 
natural area, and none have been recorded 
within historic times. 

RESEARCH 

No research is presently being conducted 
within the natural area. Some unique research 
opportunities would include (1) comparison 
of the forests of Lake Twentytwo Research 
Natural Area with those on the south-facing 
Long Creek Research Natural Area 3 km. 
(2 miles) away, and (2) study of the relation- 
ships between plant and animal communities 
and the environmental mosaic within the 
Lake Twentytwo basin. 
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MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Granite Falls, 
Washington quadrangle, scale 1:62,500, is- 
sued by the U.S. Geological Survey in 1956; 
and geology Geologic Map of Washington, 
scale 1:500,000 (Huntting et al. 1961). Either 
the District Ranger (Monte Cristo Ranger 
District) or Forest Supervisor (Mount Baker 
National Forest, Bellingham, Washington) 
can provide details on the most recent aerial 
photo coverage and forest type maps for the 
area. 
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Table LA-1. Tentative list of mammals for Lake Twentytwo Research Natural Area 



Order 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scientific name 

Neiirotrichus gibbsi 
Scapanus orarius 
Scapanus toivnsendi 
Sorex bendirii 
Sorex cinereus 
Sorex obscurus 
Sorex palustris 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
My otis californicus 
Myotis evotis 
Myotis lucifugus 

Myotis volans 

Myotis yumanensis 

Plecotus towns endi 

Lepus americanus 

Ochotona princeps 

Aplodontia rufa 

Castor canadensis 

Clethrionomys gapperi 

Eutamias amoenus 

Eutamias townsendi 

Glau corny s s abrinus 

Microtus longicaudus 

Microtus oregoni 

Microtus richardsonl 

Neotoma ciuerea 

Peromyscus manic-Hiatus 

Phenacotnys intcrmedins 

Spcrmophilus sat u rat us 

Ta ni iasci urns douglasi 

Zap us trinotatiis 

Cants lat rails 

Felix concolor 

Lutra canadensis 

Lynn- rufus 

Mat-ten aniericana 

Mitstela ermine a 

Mnstelafretiata 

Must el a vison 

Spihgale putorius 
Ursits atnerica-Hiis 
Vulpcsfulva 
Cervus canadensis 
Odocoileus h. columbiatius 
Oream nos americanus 



Common name 

shrew mole 
coast mole 
Townsend mole 
marsh shrew 
masked shrew 
dusky shrew 
noi-thern water shrew 
Trowbridge shrew 
wandering shrew 
big brown bat 
silver-haired bat 
hoary bat 
Californiamyotis 
long-eared myotis 
little brown myotis 
long-legged myotis 
Yuma myotis 
Townsend big-eared bat 

snowshoehare 

pika 

mountain beaver 

beaver 

Capper red-backed vole 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Richardson vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

Cascades mantled ground squirrel 

chickaree 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

short -tailed weasel or ermine 

long-tailed weasel 

mink 

spotted skunk or civet cat 
black beat- 
red fox 

wapiti or elk 
black-tailed deer 
mountain goat 
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BOUNDARY, LAKE TWENTYTWO RESEARCH NATURAL AREA 
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Figure LA-1.- Lake Twentytwo Research Natural Area, 
Snohomish County, Washington. 



Figure LA-2. Natural features of the Lake Twentytwo Re- 
search Natural Area. Upper left: Typical specimens of 
old-growth western redcedar about 2.5-m. d.b.h. grow- 
ing at lower elevations. Upper right: Lake Twentytwo 
Creek which is included almost entirely within the 
natural area. Lower left: Small stand of bigleaf maple 
(background) which averages 20- to 25-cm. d.b.h. and 
vine maple community (foreground) which dominates 
extensive areas of brushfields growing on talus. Lower 
right: A portion of Lake Twentytwo and the surround- 
ing basin; note the persistent snowbanks in this later 
summer photograph. 



Federal Research Natural Areas in Oregon and Washington 
A Guidebook for Scientists and Educators. 1972. 
Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 



LONG CREEK 

RESEARCH NATURAL 

AREA 1 

Western hemlock, western hemlock - 
western redcedar, and climax red 
alder stands on a south-exposed 
mountain slope in the northern Cas- 
cades of Washington. 

Long Creek Research Natural Area was 
established on January 2, 1947, as an example 
of virgin western hemlock (Tsuga hetero- 
phylla) - western redcedar (Thuja plicata) 
forest type. It complements Lake Twentytwo 
Research Natural Area, which is located on a 
north-facing mountainside 4 km. (2.5 miles) 
to the west. The 259-ha. (640-acre) tract is 
located in Snohomish County, Washington, 
and is administered by the Monte Cristo Ran- 
ger District (Granite Falls, Washington), 
Mount Baker National Forest. The natural 
area occupies the Wl/2 of section 17 and 
El/2 NE1/4, El/2 SW1/4, and SE1/4 of sec- 
tion 18, T. 30 N., R. 9 E., Willamette meridian 
(fig. LC-1). It lies at 4805' N. latitude and 
12141' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

Access is via U.S. Highway 2 and State 
Highways 9 and 92 from Everett to Granite 
Falls and Forest Highway 7 to Verlot Ranger 
Station. Beyond the ranger station follow 
Forest Highway 7 east for 11.6 km. (7.2 miles) 
to Red Bridge Campground and turn left on 
Forest Road 3033. Beginning about 3.2 km. 
(2 miles) west of the junction, Road 3033 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific- 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



skirts the southern (lower) and, eventually, 
the western boundaries of the research na- 
tural area. In the near future a road providing 
access to the eastern boundary will be built. 
There are no trails or roads within the natural 
area boundary. 

The nearest commercial overnight accom- 
modations are in Everett about 56 km. (35 
miles) away, although food can be obtained 
at Verlot and Granite Falls. There are seven 
public campgrounds within 3 to 14 km. (2 to 
9 miles) of the natural area. 

ENVIRONMENT 

The Long Creek Research Natural Area 
occupies a portion of the south slope of Wiley 
Ridge. Elevations range from 1,100 m. (3,600 
ft.) above sea level near the top of the ridge 
to about 380 m. (1,250 ft.) at the foot of the 
ridge near the South Fork of the Stillagua- 
mish River. Topography is steep to very steep 
and broken on the slopes to gentle and rolling 
in the southern third of the area where the 
toe-slope of the ridge merges with the river 
terrace. One permanent stream, as well as 
approximately two-thirds of the Long Creek 
drainage, is almost entirely within the natural 
area. 

The natural area is located on sedimentary 
bedrock of Pre-Middle Jurassic age (Hunt- 
ting et al. 1961). However, this bedrock is 
covered by stratified glacial outwash of Pleis- 
tocene age on lower portions of the natural 
area. This outwash is of two types a lower 
deposit of compact brown sands and gravels 
of glacial fluvial origin overlain by a deep 
deposit of blue-gray hard varved silt of glacio- 
lacustrine origin. 2 The varved material con- 

2 Information from "Report on Slide on South-Fork 
Still aguamish River at Gold Basin Forest Camp." 
Sept. 30, 1954, 10 p. Typewritten report by Shannon 
and Wilson, Consulting Engineers, Seattle, to State 
of Washington Department of Fisheries. (Copy on 
file Verlot Ranger Station, Granite Falls, Wash- 
ington.) 
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sists of thin layers of silt, sand, and clay, 
horizontally bedded. Many of the beds are 
extremely unstable, especially when wet, 
resulting in slides and mudflows. The exten- 
sive mass land movements which characterize 
lower elevations in much of the natural area 
appear confined to this material. 

A wet, cool, maritime climate characterizes 
the natural area. Annual precipitation is 
heavy and highly seasonal, although rain is 
not uncommon during the summer months, 
and summers are cool. Climatic data from the 
nearest weather bureau station (Darrington, 
Washington) about 19 km. (12 miles) north- 
east are as follows (U.S. Weather Bureau 
1956, 1965). They probably approximate cli- 
matic conditions encountered at lower eleva- 
tions in Long Creek Research Natural Area. 

Mean annual temperature 9.6C. (49.4F.) 

Mean January temperature 1.1C. (33.9F.) 

Mean July temperature 17.4C. (63.3F.) 

Mean January minimum 

temperature -3.2C. (26.1F.) 

Mean July maximum temperature . . 25.9C. (78.7F.) 
Average annual precipitation . . .2,045 mm. (80.51 in.) 
June through August 

precipitation 154 mm. (6.06 in.) 

Average annual snowfall 120 cm. (47.4 in.) 

Soils on the natural area have recently 
been mapped by U.S. Forest Service personnel 
as part of a soil survey of the Mount Baker 
National Forest (Snyder and Wade 1970). 
Soils on gently sloping terrain in the southern 
portion of the area are markedly unstable 
and are formed in deep glaciolacustrine 
deposits. These soils, classed as fine, mixed 
Andic Haplumbrepts, possess a brown silt 
loam to silty clay loam surface layer which 
grades into a slowly permeable silty clay sub- 
soil at approximately 30 cm. (12 in.). On more 
steeply sloping terrain at intermediate eleva- 
tions, mapped soils are coarse textured gra- 
velly sandy loams over very deep deposits of 
very gravelly and cobbly sands. These are 
derived from marginal lake deposits and are 
classified as sandy, mixed Typic Ustifluvent. 
In the northern section of the area, near 
Wiley Ridge, soils are derived from meta- 
sedimentary rocks and are classed as coarse 
loamy, mixed Typic Ferrods. These soils have 
a dark reddish brown loam surface and are 
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underlain at about 55 cm. (22 in.) by dark 
yellowish brown very gravelly loam. 

BIOTA 

Estimated areas by SAF forest types (Soci- 
ety of American Foresters 1954), as deter- 
mined from the most recent type map avail- 
able, are: 



No. Name 

224 Western Hemlock 

227 Western Redcedar 

Western Hemlock 
230 Douglas-Fir - 

Western Hemlock 
221 Red Alder 



Area 

162 ha. (400 acres) 
40 ha. (100 acres) 

40 ha. (100 acres) 
16 ha. (40 acres) 



Vegetation types present, according to Ku'ch- 
ler's (1964) classification, would include: Type 
2, Cedar - Hemlock - Douglas - Fir Forest; 
Type 3, Silver Fir - Douglas Fir Forest; and 
Type 25, Alder-Ash Forest. The natural area 
is mainly within the Tsuga heterophylla Zone 
(Franklin and Dyrness 1969). 

Stands dominated by western hemlock cover 
the bulk of the natural area (fig. LC-2), but 
the age, structure, understory composition, 
number, and species of associated conifers 
vary greatly from site to site. On the slopes 
are stands of western hemlock mixed with 
varying proportions of western redcedar and 
scattered Douglas-fir (PxeudotKi.i.ga menzieaii) 
and Pacific silver fir (Abies aniabUiK). West- 
ern hemlock is the major climax species, 
and many small openings are choked with 
dense hemlock reproduction (fig. LC-2). Hem- 
locks in one of the stands examined were 
about 175 years in age, 60-cm. (24-in.) d.b.h. 
(maximum 81-cm. or 32-in.), and 38 m. (125 
ft.) in height. The understory can be typified 
by Vaccinium alafikaenxe, Blechnnm spicant, 
and Hylocomium splendent. Other species 
commonly present include Vacciiiiiun (mall- 
folium, V. parvifolium, Conm.s canademis, 
Clint onia uniflora, Polystichum munitn w, and 
Rubus pedatus. 

On some benches and the upper slopes of 
the natural area, mixed stands of Pacific silver 
fir and western hemlock are encountered in 
which the silver fir appears to be the major 
climax species. The understory is dominated 



by Rhytidiopsis robusta, Vaccinium alaska- 
ense, Rubus pedatus, Cornus canadensis, 
Clintonia uniflora, and Blechnum spicant. 
In one of these stands the 90- to 120-cm. (3- 
to 4-ft.) diameter and 61-m. (200-ft.) tall hem- 
locks and silver firs were estimated (from 
borings) to be over 400 years old. 

Within the natural area are large old- 
growth Douglas-fir 180- to 200-cm. (70- to 
80-in.) d.b.h. (fig. LC-2) . They are concentrated 
in the northeast corner of the tract and on 
drier sites, e.g., around the steep slopes and 
cliffs in section 18. In the latter location the 
Douglas-fir is associated with an understory 
distinguished by the occurrence of Berberis 
nervosa, Gaultheria shallon, Acer circinatum, 
Eurhynchium oreganum, Linnaea borealis, 
and Pacific yew (Taxus brevifolia). Western 
hemlock is the major climax species. 

Around streams, seeps, and similar moist 
habitats, a community dominated by large 
western redcedar and a dense understory of 
Oplopanax horridum, Athyrium filix-femina, 
Blechnum spicant, and many other herbs may 
be encountered. Very large redcedars are 
sometimes encountered on these sites. 

A series of interesting red alder (Alnus 
ra6ra)-dominated communities are found 
on the unstable glacial deposits in the south- 
ern half of the natural area. The area appears 
to be a mosaic of stands of varying age and 
size depending upon when the last slump or 
landslide took place. Associated with the 
alder is black cottonwood (Populus tricho- 
carpa), bigleaf maple (Acer niacrophyllitni), 
and Sitka spruce (Picea sitchensis) . The under- 
story includes species of Pe.taHi.teH, Equine- 
turn, Stachys, Galium, and Carex, Rubric 
npectabilis, R. ur sinus, Oplopanax horridum, 
and Polysticlium munitum; and the rank 
growth obscures innumerable holes and ero- 
sion channels in the substrate. Older stands 
of red alder, Sitka spruce, bigleaf maple, and 
western redcedar are developing on small 
areas where the land surfaces have been stable 
for 30 to 50 years (fig. LC-2). Near the south- 
ern edge of the natural area a stand of stunted 
red alder, willow (Salix sp.), and dense Scir- 
pus sp. has developed on alluvial deposits of 
the eroded glacial silts. 



Red alder appears to be the likely climax 
species throughout most of this area. Con- 
stant disturbance of the land surface due to 
mass soil movements and erosion perpetuates 
the alder and prevents the stands from de- 
veloping beyond this successional stage. 

Mammals believed to utilize the natural 
area are listed in table LC-1. 

Except for the stream sides and unstable 
land surfaces associated with the glacial 
deposits, no specialized habitats are known 
within the natural area. 

HISTORY OF DISTURBANCE 

There is no evidence of recent fires or 
human disturbance within the Long Creek 
Research Natural Area, although a small 
structure is shown in the SW1/4 of section 
17 on the U.S. Geological Survey map of the 
Silverton Quadrangle. A small farm once 
existed adjacent to the southern boundary 
and National Forest lands adjacent to the 
west, south, and east boundaries are in pro- 
cess of being logged. 

RESEARCH 

No research is presently being conducted 
on the natural area. The mosaic of communi- 
ties and environments on the unstable till 
deposits appears to offer unique research op- 
portunities, perhaps even of geomorphologic 
phenomena. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural 
area include: Topography 15' Silverton, 
Washington quadrangle, scale 1:62,500, is- 
sued by the U.S. Geological Survey in 1957; 
and geology Geologic Map of Washington, 
scale 1:500,000 (Huntting et al. 1961). Either 
the District Ranger (Monte Cristo Ranger 
District) or Forest Supervisor (Mount Baker 
National Forest, Bellingham, Washington) 
can provide details on the most recent aerial 
photo coverage and forest type maps for the 
area. 
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Table LC-1. Tentative list of mammals for Long Creek Research Natural Area 

Order Scientific name Common name 

Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Neiirotnchus gibbsi 
Scapanus orarius 
Scapanus towns endi 
Sorex bendirii 
Sorex cinereus 
Sorex obscurus 
Sorex pahtstris 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis keeni 
Myotis lucifugus 
Myotis volans 

Myotis yumanensis 
Plecotus townsendi 
Lepus americanus 

Aplodontia rufa 

Castor canadensis 

Clethrionomys gapperi 

Eittamias townsendi 

Glaucoinys sabrinus 

Microtus longicaudus 

Microtus oreyoni 

Microtus toivnsendi 

Ncotoma cinerca 

Peroniyscus manicnlatits 

Tatniasciurns donylaxi 

Zapits trinotatiis 

Canis latrcnis 

Felis concolor 

Lynx I'/ifiis 

Marten utnericaiia 

Mnxtela enninea 

Mnatclafrenata 

MnKtela vison 

Spilogale pntorius 



Artiodactyla 



Odocoileits h. Columbia HUN 



shrew mole 
coast mole 
Town send mole 
marsh shrew 
masked shrew 
dusky shrew 
northern water shrew 
Trowbridge shrew 
wandering shrew 
big brown bat 
silver-haired bat 
hoary bat 
California myotis 
long-eared myotis 
Keen myotis 
little brown myotis 
long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

beaver 

Gapper red-backed vole 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

deer mouse 

chickaree 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

bobcat 

marten 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

spotted skunk or civet cat 

black bear 

wapiti or elk 

black-tailed deer 
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Figure LC-1.- Long Creek Research Natural Area, 
Snohomish County, Washington. 
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Figure LC-2. Communities of the Long Creek Research 
Natural Area. Upper left: Typical stand of western hem- 
lock averaging 45- to 70-cm. d.b.h. Upper right: Stand 
of red alder, Sitka spruce, bigleaf maple, and Poly- 
stichum munitum developed on portion of unstable 
glacio-lacustrine sediments at lower elevations. Lower 
left: Small opening in mature forest of western hemlock 
occupied by dense reproduction of western hemlock 
and small amounts of Pacific silver fir and western red- 
cedar. Lower right: Group of large, old-growth Douglas- 
firs averaging 175- to 200-cm. d.b.h. 



MAPLE KNOLL 

RESEARCH NATURAL 

AREA 1 

Bigleaf maple and Oregon white 
oak stands on opposite slopes of a 
foothill ridge in Oregon's Willamette 
Valley. 

Maple Knoll Research Natural Area was 
jtablished on December 27, 1966. It provides 
camples of bigleaf maple (Acer macro- 
kyllum) and Oregon white oak (Quercus 
irryana) stands typical of hilly areas in and 
Ijacent to the Willamette Valley in western 
regon. The 4.5-ha. (100-acre) natural area 

located in Benton County, Oregon, and is 
Iministered by the William L. Finley Na- 
onal Wildlife Refuge (Route 2, Box 208, 
orvallis, Oregon), Bureau of Sport Fisheries 
id Wildlife. It is located in sections 31 and 
I, T. 13 S., R. 5 W., Willamette meridian, 
:4424' N. latitude and 123 20' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The Maple Knoll Research Natural Area 
located a short distance off U.S. Highway 
)W, about 16 km. (10 miles) south of Cor- 
illis. An all-weather graveled road ap- 
:oaches within about 0.8 km. (0.5 mile) 
' the tract. It is bounded by a fire road along 
s northeastern edge, but this road cannot 
3 driven during winter months. A main- 
lined trail traverses the natural area from 
est to east (fig. MA-1). Visitors should con- 
ict the Refuge Manager about the best route 



1 Description prepared by Dr. J. F. Franklin, U.S. 
apartment of Agriculture, Forest Service, Pacific 
orthwest Forest and Range Experiment Station, 



of approach. Commercial accommoda 
are available in Corvallis; there are no p 
campgrounds available within the refuge 

ENVIRONMENT 

The Maple Knoll Research Natural 
occupies both slopes (north and south) 
the top of a low, east-west oriented v 
foothill ridge (fig. MA-2). Slopes are gene 
moderate. Elevations range from about 
168 m. (300 to 500 ft.). There are no stn 
or springs within the natural area. A sws 
area is located on low ground adjacent t 
northern boundary. 

The ridge occupied by the natural ar 
composed of light gray to yellowish bi 
arkosic micaceous sandstone with thin 
stone partings (Yokes et al. 1954). 
material belongs to the Spencer formatii 
upper Eocene age. A narrow dike or sill 
body of intrusive igneous rocks runs 
east to west along the ridge line; this ii 
sion may be composed of basalt, gabbr 
diabase. 

The natural area is located in wes 
Oregon, an area of mild, moist climate. I 
ever, it is within the Willamette Valley, \\ 
is located between the Coast and Gas 
Ranges and is, therefore, subject to the s 
what warmer and drier climate typic; 
interior western Oregon valleys. The sun 
dry period is especially pronounced. R< 
sentative climatic data from the Corv 
weather station are as follows (U.S. Wee 
Bureau 1965): 

Mean annual temperature 11.6C. (53 

Mean January temperature 4.1C. (39 

Mean July temperature 19.2 C. (66 

Mean January minimum 

temperature 0.6C. (33 

Mean July maximum temperature . .27.1C. (80 

Average annual precipitation 957 mm. (37. i 

June through August 
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loam occupies the ridge top and south 
s. The Dixonville series has been classi- 
is a Brunizem and Pachic Ultic Argix- 
according to the old and new soil classi- 
ons, respectively. It consists of a well- 
ted silty clay loam surface soil over clay 
s formed in colluvium from basic igneous 
A typical horizon sequence is as follows: 
dark brown Al from to 13 cm.; very 
gray brown A3 from 13 to 32 cm.; and 
dark brown, clayey B2t from 32 to 66 cm. 
Bellpine series (ex-Bellfountain soil ser- 
rns been classified as a Red-Yellow Pod- 
and Typic Haploxerult. It consists of a 
irately deep silty clay loam surface soil 
clay and is typically formed in colluvium 

sedimentary rocks. A typical horizon 
snce is as follows: dark reddish brown 
rom to 15 cm.; dark reddish brown Bl 

15 to 25 cm.; and dark red silty clay 
t from 25 to 50 cm. 



eas by vegetation types are as follows: 

Xame Area 

af maple forest ............... 14 ha. (35 acres) 

>n white oak forest ............ 18 ha. (45 acres) 

land ........................ 12 ha. (29 acres) 

Dregon white oak stands can be assigned 
\JF forest cover type 233, Oregon White 
(Society of American Foresters 1954); 
iociety does not recognize a type in which 
af maple is the dominant species. The 
forest can also be assigned to Kiichler's 
4) Type 26, Oregon Oakwoods, and big- 
maple stands are possibly assignable to 
?ype 25, Alder-Ash Forests. The natural 

is located within the Interior Valley 
its-Quercus-Pseudotsuga) Zone of Frank- 
nd Dyrness (1969). 

gleaf maple dominates the stands found 
tie north side of the ridge. These devel- 

following logging of the area during or 



of logging. Oregon white oak and Douglas-fir 
(Pseudotsuga menziesii) are also encountered. 
The trend of forest succession is not entirely 
clear; grand fir and bi gleaf maple are gen- 
erally both represented in reproductive size 
classes. 

The forest stands on the top and south 
slopes of the ridge are dominated by Oregon 
white oak with a scattering of Douglas-fir. 
According to Anderson (1970), there is a 
relatively dense canopy cover (80 percent) 
and trees often exceed 18 m. (60 ft.) in height. 
Bigleaf maple are occasionally encountered 
in the south slope stands and, with Douglas- 
fir, appear to dominate reproductive size 
classes. 

Composition of the understory community 
varies with aspect and strong changes in 
the overstory. Bigleaf maple stands on the 
north slopes typically have well-developed 
shrub and herbaceous layers. Philadelphus 
lewisii, Corylus cornuta var. californica, and 
Pacific yew (Taxus brevifolia) are common 
tall shrub species. Polystichum munitum 
dominates the herbaceous layer with a rich 
variety of associated herbs and mosses. The 
understory in the white oak stands is char- 
acterized by the low shrub and liana species 
Rhus diversiloba. The abundance of this 
species is believed a consequence of heavy 
grazing (Thilenius 1964, 1968). Other under- 
story species encountered include Rosa eglan- 
teria, Symphoricarpos albus, and Rubus ur- 
sinus in the shrub layer and Galium sp., 
Osmorhiza nuda, Satureja douglasii, and 
several perennial and annual grasses in the 
herb layer. The oak stands relate to Thilenius 
(1964, 1968) Quercus garry anal Rhus diversi- 
loba community type. 

The grasslands were not examined in detail. 
They have been heavily grazed and contain a 
high proportion of introduced species which 
include all of the annual grass dominants. 
In addition to a variety of herbaceous plants 
perennial and annual grasses and forbs 



ifauna of the oak stands are known in 
tail (Anderson 1970). There are 15 species 
rich inhabit the tract as permanent resi- 
nts, in addition to seven occasional species, 
summer resident species, and three winter 
sident species. These include the hairy wood- 
cker (Dendrocopos villosus), downy wood- 
:ker (Dendrocopos pubescens), black-capped 
ickadee (Parus atricapillus), white-breasted 
thatch (Sitta carolinensis), brown creeper 
erthia familiaris), Bewick's wren (Thryo- 
mes bewickii), robin (Turdus migratorius), 
itton vireo (Vireo huttoni), Rufous-sided 
vhee (Pipilo erythrophthalmus), and Ore- 
n junco (Junco oreganus). 

ISTORY OF DISTURBANCE 

Human activities have had a strong in- 
ence on the development of existing forest 
,nds within the Maple Knoll Research 
.tural Area. The stands on the north slope 
:he ridge were logged 30 or more years ago. 
e original stands were probably a mixture 
Douglas-fir, grand fir, and bigleaf maple, 
lection of Douglas-fir during the logging 
orations assisted in the conversion of the 
,nd to bigleaf maple. The Oregon white oak 
,nds on the south slope of the ridge have 
)bably never suffered significant logging, 
wever, Habeck (1961, 1962) and Thilenius 
>64, 1968) have provided abundant evidence 
it most of the closed canopy Oregon white 
c stands in the Willamette Valley are a 
isequence of fire control activities insti- 
ed with the settlement of the valley in the 
ly 1800's. Prior to this time, open oak 
^annas and grasslands were believed to 
/e been maintained by periodic fires, pos- 
ly set by Indians. 

>heep heavily grazed the oak woodlands 
1 grasslands on the south slope of the ridge 
til establishment of the wildlife refuge in 
>3. No grazing of the area has been allowed 
ce that time. This grazing has significantly 



RESEARCH 

The natural area has been used as a site 
undergraduate research work by ecology , 
wildlife students from Oregon State Unr 
sity; the Refuge Manager can provide dete 
The south slope stands of Oregon white 
were one of five sampling sites used 
Anderson (1970) in a study of fluctuation! 
composition and abundance of bird specie; 
Oregon white oak stands. 

Despite the disturbances by logging \ 
grazing, the Maple Knoll Research Nati 
Area is a very valuable research tract si 
the communities are typical of many fores 
areas found in the Willamette Valley, ; 
protected sites of these types are extreir 
rare. Successional studies in the maple, c 
and grassland types seem especially apj 
priate to determine what effect human act 
ties have had on them and how rapidly t 
are returning to a more natural state i 
that logging and grazing have been elimina' 
Other opportunities include the study of va: 
tions in community composition, structi 
and productivity on contrasting but co: 
guous topography and soils and of variati 
in animal populations and behavior in stron 
contrasting vegetation types. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural a 
include the following: Topography 
Monroe, Oregon quadrangle, scale 1:62,5 
issued by the U.S. Geological Survey in 19 
geology Geology of the West Central B 
der Area of the Willamette Valley, Oreg 
scale 1:62,500 (Vokes et al. 1954). Phc 
graphs taken in June 1970 can be purcha 
from the Agricultural Stabilization and C 
servation Service, Benton County ASC Cc 
mittee, P.O. Box 1027, Corvallis, Oreg 

"P"hrd-/\ TkT?T ITT ^T T^v.^Tr4/Q^o. 4-1^^ U^o.4- ^/-VTT^, 



wmte oak stands, rne (jonaor /z: 
417-423, illus. 

din, Jerry F., and C. T. Dyrness 
'9. Vegetation of Oregon and Washing- 
ton. USDA Forest Serv. Res. Pap. 
PNW-80, 216 p., illus. Pac. North- 
west Forest & Range Exp. Stn., Port- 
land, Oreg. 

:k, James R. 

>1. The original vegetation of the mid- 
Willamette Valley, Oregon. North- 
west Sci. 35(2): 65-77, illus. 



12. Forest succession in Monmouth 
Township, Polk County, Oregon since 
1950. Mont. Acad. Sci. Proc. 21: 
7-17, illus. 

ler, A. W. 

4. Manual to accompany the map of 

potential natural vegetation of the 

conterminous United States. Am. 

Geogr. Soc. Spec. Publ. 36, various 

paging, illus. 



Thilenius, John F. 

1968. The Quercus garryana forests of tl 
Willamette Valley, Oregon. Ecoloj 
49: 1124-1133, illus. 

Thilenius, John Fredrick 

1964. Synecology of the white-oak (Querci 
gar?*yana Douglas) woodlands of tl 
Willamette Valley, Oregon. 151 i 
illus. (Ph.D. thesis, on file at Ore 
State Univ., Corvallis.) 

U.S. Weather Bureau 

1965. Climatic summary of the Unite 
States supplement for 195 
through 1960, Oregon. Climatogr; 
phy of the United States 86-31, 96 j 
illus. 

Vokes, H. E., D. A. Myers, and Linn Hoov< 

1954. Geology of the west central bordi 

area of the Willamette Valley, Or 

gon. U.S. Geol. Surv. Oil & Gs 

Invest. Map OM-150. 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scapanus orarius 
Scapanus townsendi 
Sorex trowbridgii 
Sorex vagrans 
Antrozous pallidiis 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiunis borealis 
Lasiunis cinereus 
Myotis californiciis 
My otis evotis 
Myotis lucifugus 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Plecotus towns endi 
Sylvilagus bachmani 
Sylvilagusflondamis 
Arborimus longicandus 
Eutamias townsendi 
Glctiicomys so. bnnus 
Microt'its canicandns 
Mi c rot us oregonl 
Mi ct'otus t oiv ns endi 
Neoto ma fuse ipes 
Peromyscus maniciilatus 
Sciunis griseus 
Spermophilua beecheyi 
Tamiafsciurnx douylasi 
Tho mo my s bid bivoi'ns 
Can is latrans 
Lynx f i (fits 
Mep h i tin mep h i t i s 
MH stela ernihiea 
MH stela vison 
Procyo'H lot or 
Spi log ale pnto) / / / ,s* 
Urocyo n crn ereoa rye nt ens 
Ursns a m erica.)/ ns 
V u Ipes fitlva 
Odoeoileus h. colnnibiantts 



coast mole 
Townsend mole 
Trowbridge shrew 
wandering shrew 
pallid bat 
big % brown bat 
silver-haired bat 
red bat 
hoary bat 
California my otis 
long-eared myotis 
little brown myotis 
fringed myotis 
long-legged myotis 
Yuma myotis 
Townsend big-eared 
brush rabbit 
eastern cottontail 
red tree vole 
Townsend chipmunk 
northern flying squii 
gray -tailed vole 
Oregon or creeping \ 
Townsend vole 
dusky-footed wood r; 
deer mouse 
western gray squirn 
California ground sq 
chickaree 

giant pocket gopher 
coyote 
bobcat 

striped skunk 
short-tailed weasel c 
mink 
raccoon 

spotted skunk or civ* 
gray fox 
black bear 
red fox 
black-tailed deer 
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Figure MA -2 Natural features of Maple Knoll Research 
Natural Area. Upper: Typical stand of bigleaf maple on 
the north slope of the tract. Center: View of the eastern 
edge of the natural area where the Oregon white oak 
and bigleaf maple stands found on south (left) and 
north (right) slopes, respectively, merge. Bottom: 
General view of the north side of the Maple Knoll Re- 
search Natural Area and its environs; Pigeon Butte Re- 
search Natural Area is on the left. 
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MEEKS TABLE 

RESEARCH NATURAL 

AREA 1 

Ponderosa pine/pinegrass forest and 
intermingled stiff sagebrush-grass 
communities characteristic of the 
eastern slopes of the Washington 
Cascade Range. 

The Meeks Table Research Natural Area 
was established in July 1948 to exemplify 
ponderosa pine/pinegrass (Pinus ponderosa/ 
Oalamagrostis rubescens) communities and 
associated grasslands typical of the Cascade 
Range in eastern Washington. The 27-ha. 
(68-acre) tract is located in Yakima County, 
Washington, and administered by the Naches 
Ranger District (Naches, Washington), Sno- 
^ualmie National Forest. Its elongated oval 
shape is dictated by topography (fig. ME-1). 
It is located in sections 5 and 6, T. 15 N., 
R. 14 E., Willamette meridian, at 46 15' N. 
latitude and 121 05' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The tract is located about 65 km. (40 miles) 
northwest of Yakima and is approached via 
U.S. Highway 410. Directions should be ob- 
tained at the Naches Ranger Station for 
identifying the graveled Forest Service roads 
to the area and the trailhead location which 
leads to Meeks Table along a single, steep, 
narrow ridge. Access during summer is good 



1 Description prepared by Drs. Arthur R. Tiedemann, 
G. O. Klock, and H. W. Berndt, U.S. Department of 
Agriculture, Forest Service, Pacific Northwest For- 
est and Range Experiment Station, Forest Hy- 
drology Laboratory, Wenatchee, Washington, and 
Dr. F. C. Hall, U.S. Department of Agriculture, 



but becomes very difficult during the - 
due to snow. Public accommodations are 
able in Yakima and Naches; primitive 
camps are found in the vicinity of 
Table. 

ENVIRONMENT 

The Meeks Table Research Natural 
varies in elevation from 1,280 to 1,E 
(4,200 to 4,525 ft.). Topographically, 
Table is an isolated flat-topped butte, 
nantofa former basalt-capped plateau,: 
150 m. (500 ft.) above the surrounding : 
terrain. It is surrounded by precipitou 
with a 60- to 90-m. (200- to 300-ft.) v 
drop to talus slopes below. 

A modified continental climate pr 
Most precipitation occurs as snow duri 
cool, cloudy winter. Summers are 
generally low in precipitation, and 1 
cloudless. One to 3 months of droug 
common. Climatic data from Bumping 
located in a valley 16 km. (10 miles 
are as follows (U.S. Weather Bureau 19 



Mean annual temperature 4 

Mean January temperature 4. 

Mean July temperature 14. 

Mean January minimum 

temperature 10. 

Mean July maximum temperature . .23. 
Average annual precipitation .... 1,214 
July through August 

precipitation 69 

Average annual snowfall 554 



.7C. ( 

,9C. (\ 
,5C. (< 

0C. ( 
-6C. (' 

mm. ( 

mm. 
cm. (2 



It is undoubtedly much drier and su 
are warmer on the natural area itself. 

Soils in the area have not been mappei 
some descriptions available in Run 
(1951) research report follow. Weakl 
zolized soils occur under forested stands 
are developed in approximately 20 cm. 
of volcanic ash over buried materials. A c 
matted, freshly decomposed mull 



5 to 20 cm. 



20 to 45cm. 



45 to 50 cm.-f- 



6.4. 

Light brown loamy tex- 
tured volcanic ash; crumb 
structure; abundant roots; 
pH 6.4. 

Gritty clay with strongly 
developed nut structure 
and colloidal staining on 
cleavage surfaces; pH 5.8. 
Black fragmented clay; 
entire mass is dense waxy 
deposit. 



;ht-gray, ashy sand observed by Rum- 
ppears to be lenses of volcanic ash 
ig from the eruption of Mount Maza- 
Mount St. Helens. In the IIBb hori- 
mnants of glacial till have been ob- 
Shallower, nonpodzolized soils (Rego- 
Entisols) occur in areas of sagebrush 
ass which commonly have a biscuit- 
aicro topography . These soils are stonier 
hey lack the wind-deposited ash layers 
m forested sites. The horizon sequence 
eper, biscuit-type area is: 

to 15cm. Light brown loam; friable 

crumb structure; 20 to 40 
percent stone. 

15 to 40 cm. Brown gritty clay; cleavage 

planes show colloidal stain- 
ing; 30 to 50 percent stone ; 
pH 6.5. 

40 cm. 4- Moderately cracked bed- 

rock of biabase material; 
slight lime depositions on 
rock surfaces. 



is little or no litter or organic layer 
it. Very shallow soils 5 to 10 cm. (2 to 

deep occur along the windward side 
west rim) of the butte and are occupied 
y sparse vegetation. 
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Pinus ponderosalCalamagros- 

tis rubes cens-Lupinus 

laxiflorus 7 ha. (17 acres 

Pseudotsuga menziesiil 

Calamagrostis rubescens- 

Arnica cordifolia 6 ha. (15 acres 



The areas of PinuslCalamagrostis-Lupinu 
can be assigned to SAF cover type 237, In 
terior Ponderosa Pine (Society of America] 
Foresters 1954), and Kuchler's (1964) Typ 
11, Western Ponderosa Pine Forest. The area 
of PseudotsugalCalamagrostis-Arnica can b 
assigned SAF forest cover type 214, Ponderos 
Pine-Western Larch-Douglas-Fir, and prot 
ably to Kiichler's Type 12, Douglas Fir Foresi 
The grass-stiff sagebrush (Artemisia rigida 
communities probably fall within Kuchler' 
Type 55, Sagebrush Steppe. The entire trac 
appears to fall within the Abies grandis Zon 
found on the eastern slope of Washington' 
Cascade Range (Franklin and Dyrness 1969' 
The Poa sandbergii-Eriogonum douglas 1 
Artemisia rigida community is found on th 
north and south extremes of Meeks Tab! 
(figs. ME-2 and ME-3). These are harsh, rock 
outcrops with little soil development an 
sparse vegetative cover (22 percent). Lo 1 
forbs and halfshrubs such as Sedum stenopi 
tallum, Arenaria congesta, and Eriogonu') 
douglasi account for more than half of tic. 
vegetal cover (table ME-1). Sandberg blu< 
grass (Poa sandbergii) and bottlebrush squi: 
reltail (Sitanion hystrix) are the most abui 
dant perennial grasses. Cheatgrass (Bromi 
tectorum) is common in this communit; 
Bitterbrush (Purshia tridentata) and sti 
sage comprise most of the shrub cover. So 
depth varies from 5 cm. (2 in.) to 6 dm. (2 ft, 
Soils are lower in cation exchange capacit 
organic matter, and total nitrogen than tl 
other communities on the Table (table ME-2 
This community is similar to those found c 
the Artemisia rigida-Poa sandbergii habits 
type described by Daubenmire (1970). Trai 



on Meeks Table, occurring in large openings 
between the forested areas (figs. ME-2 and 
ME-3). Total vegetal cover is 41 percent. Co- 
lumbia needlegrass (Stipa columbiana), pine- 
grass (Calamagrostis rubescens), and Sand- 
berg bluegrass are the predominant grasses 
(table ME-1). Numerous forbs and halfshrubs 
account for more than half of the cover in 
this community. Sedum is the most common 
forb and Phlox diffusa the most common 
halfshrub. Small annual forbs such as Collinsia 
parviflora and Polygonum kelloggii occur 
frequently. Stiff sage is the most common 
shrub but accounts for only 10 percent of the 
total cover. This community resembles sage- 
brush-grass communities which have been 
depleted by livestock overuse; however, live- 
stock have never grazed Meeks Table. Within 
this community, there are areas resembling 
biscuit-swale topography with islands of pine- 
grass and bluebunch wheatgrass (Agropyron 
spicatum). Soil depth ranges from 6 dm. (2 
ft.) to 2.7 m. (9 ft.). Soil bulk density and 
pH are the highest of any of the communities 
(table ME-2). Contents of organic matter and 
total nitrogen are intermediate. Transition to 
the forest communities is marked by an abrupt 
rise in the topography of 15 to 30 cm. (6 to 12 
in.) similar to the rise in the islands in the 
biscuit-swale topography. 

The Pinus ponderosa/ Calamagrostis rube- 
scens/Lupinus laxiflorus community has a 
stocking rate of 91 trees per ha. (37 trees per 
acre). Of these, 80 are ponderosa pine and 11 
are Douglas-fir (Pseudotsuga menziesii). Pon- 
derosa pines average 64-cm. (25-in.) d.b.h. 
and vary from sapling size to 163 cm. (64 in.). 
The scattered Douglas-fir trees have an 
average d.b.h. of 46 cm. (18 in.) and range in 
size from saplings to 84 cm. (34 in.). Repro- 
duction of both tree species is sparse. Crown 
cover of the overstory averages 26 percent but 
is as great as 70 percent in places. Cover of 
understory vegetation is 76 percent and clearly 



the communities (table ME-2). 

The Pseudotsuga menziesii/Calama* 
rubescens-Arnica cordifolia community 
from the PinuslCalamagrostis-Lupinu 
munity in composition and cover of bot! 
story and understory and in stockinj 
Average number of trees per ha. is 3 
per acre) of which 234 (95 per acr 
Douglas-fir, 90 (36 per acre) are pon 
pine, and the remainder are western 
(Larix occidentalis) and grand fir 
grandis). Douglas-fir trees range in siz 
saplings to 117 cm. (46 in.), averaging 
(14 in.). Ponderosa pine, western larc 
grand fir average 43-cm. (17-in.), 36-ci 
in.), and 13-cm. (5-in.) d.b.h., respec 
Reproduction of Douglas-fir and gran< 
good. Crown cover of trees ranges fror 
100 percent and averages 51 percen 
such a high percentage of tree cover, ' 
percent crown cover of understory veg' 
is surprisingly high. Three-fourths 
cover is pinegrass and elk sedge (table '. 
Arnica cordifolia is the predominan 
Soil depth varies from 2 to 4.5 m. (7 to 
Properties are similar to the soil of the 
Calama gros tis-Lupinus community 
that bulk density and total nitrogen an 
(table ME-2). 

Both of the forested communities ar 
ably occupying habitats analogous 
Pseudotsuga menziesii-Calamagrostis 
scens habitat type of Daubenmire and 
enmire (1968). 

Mammals believed to utilize the i 
area as residents or transients are lii 
table ME-3. 



HISTORY OF DISTURBANCE 

Fire scars on ponderosa pine (fig. 
indicate ground fires periodically 
the area prior to initiation of fire 
programs in 1910. Lack of domina; 



estic livestock have never grazed the 
ecause the very narrow, precipitous 
b the butte's west end is inimical to 
ik passage. No other disturbance is 



ARCH 

imell (1951) evaluated the ungrazed 
tion and soils on Meeks Table and 
red them with those on Devil's Table, 
16 km. (10 miles) distant, an area 

had been overgrazed by livestock, 
id studies of the vegetation and soils 

progress and some of the results are 
crated into this description; a complete 
will be published in the future. 2 

Meeks Table Research Natural Area 
es interesting research opportunities: 
forest succession without a past history 
itockuse; (2) on vegetation-soil relation- 
in relation to the intricate pattern of 
$d and nonfo rested plant communities; 
as a benchmark area for evaluating 
nt stands which have been grazed and 



SAND AERIAL 
TOGRAPHS 

special topographic or geologic maps 
Bailable for the natural area which are 
ently detailed to be useful. Either the 
ct Ranger (Naches Ranger District) or 
t Supervisor (Snoqualmie National For- 



search by Drs. A. R. Tiedemann, G. 0. Klock, 
W. Berndt, U.S. Forest Service, Forest Hy- 
7 Laboratory, Wenatchee, Washington. 
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Plant life form 
and species 



Grasses and sedges: 
Poa sandbergii 
Danthonia iinispicata 
Sitanion hystrix 
Bromus tectonim 
Stipa cohunMana 
Calamagrostis rubescens 
Car ex geyeri 
Other grasses and sedges 
Total grasses and sedges 

Forbs and halfshrubs: 
Eriogonum douglasi 
Antennana dimorpha 
Arenaria congesta 
Sedum stenopetallum 
Alii um aciuninatmn 
Leivisia rediviva 
Phlox diffusa 
Madia glomerata 
Lomatium triteniatum 
Lotnatiiini dissect IIHI 
Lomatiutn nudicaule 
Collinsia parvijiora 
Polygouuni kellogyii 
Achillea niillefolnuH 
Anapkilis margaritacea 
Lupin us laxifloms 
Erythroniinn grandl flora m 
Antica cordifolia 
Hieracin ni cynoglousoides 
Frasera speciosa 
Ox mo) 'h iza ch He us is 
Other forbs and halfshrubs 
Total forbs and halfshrubs 

Shrubs: 

Artemisia rigida 
Purshia tridentata 
At'ctostaphylos nva-itrsi 
Po t e n till a ft -utico s a 
Holodisciis discolor 
Ribes spp. 
Total shrubs 

Total, all plants 



Eriogonum- 
Artemisia 



Phlox- 
Artemisia 



Calamagrostis- 
Lupinus 



Frequency Cover Frequency Cover Frequency Cover 



78 


1.6 


63 


1.6 




22 


.3 


24 


.8 




36 


.9 


29 


.3 




44 


.9 












90 


8.8 


10 






12 


2.4 100 42.7 


77 








90 11.2 


97 




.8 




1.4 1.4 






4.5 




15.3 55.3 




54 


1.9 








60 


1.4 








76 


1.0 








92 


1.4 


68 


1.1 




26 


i 








22 


i 












51 


4.3 








41 


.6 








41 


.5 








41 


.6 








42 


.8 








40 


.1 








49 


.3 










63 3.3 










50 .8 










96 8.3 


47 








47 .7 


27 








70 3.0 


90 








40 .7 












13 










13 




6.3 




13.9 3.7 






12.0 




21.6 20.5 




26 


1.4 


49 


3.7 




12 


2.9 








2 


.8 






3 



5.1 



21.6 



13 



3.9 



76.0 



] Trace. 



nmumiy ueuaii>.y IY.LUIOUWJ.C ^^^^^^^^.^^ v^^^, -^ A - 

g/cm. 3 .OGatm. 15 atm. me./lOO g. .......... Percent .......... 

jfa 1.30 28 15 26 6.3 3.2 0.14 0.018 



/rosffs- 

1.07 32 18 25 5.9 4.6 .18 

sugal 
gi'ostis- 

.96 36 23 24 5.9 4.0 .12 .011 



1.08 33 21 16 6.2 2.2 .09 



Chiroptera 



Lagomorpha 



Rodentia 



Carnivora 



Artiodactyla 



dcapanus oranns 
Sorex cinereus 
Sovex obscnrns 
Sorex trowbridgii 
Sorex vagrans 
Antrozous pallidus 
Eptesicus fit sens 
Lasionycteris noctivagans 
Lasiunis borealis 
Lasiunts cinereus' 
Myotis calif orni ens 
My otis evotis 
Myotis lucifngns 
Myotis thysanodes 
Myotis volans 
Myotis ynnianensis 
Plecotus townsendi 
Lepns ainericanus 
Lepns call forni ens 
Lepns townsendi 
Ochotona princeps 
Sylvilagtts nut t alii 
Clethriononiys gapperi 
E) 'e t h izon dors atittn 
Entaniias atnoeniis 
Entam ias towns e n di 
Glancontys sabriints 
Mi c rot us longieaudus 
Micro tus at out an 1 1 s 
Microtus oregoni 
Ncotonia cinerea 
Pe rogn at hns pa runs 
Perontyscus Hianicnlatiis 
Sciitms y rise us 
Sperniophilits set til rat us 
Spernioph.il its townsendi 
Tani iasciii nts doit(/lasi 
Th o ni o tn ys talpoidcs 
Can is latrans 
Fclis con col or 
Lynx ntfus 
Mart ex aniericana 
Mnstela ertninea 
Mnstelafrenata 
Tax idea tax as 
Ursus anieri can its 
Vnlpesfitiva 
Cervits canadensis 
Odocoileits h. heniionits 



masked shrew 
dusky shrew 
Trowbridge shrew 
wandering- shrew 
pallid bat 
big brown bat 
silver-haired bat 
red bat 
hoary bat 
California my otis 
long-eared my otis 
little brown myotis 
fringed myotis 
long-legged myotis 
Yuma myotis 
Townsend big-eared I 
snowshoe hare 
black-tailed jack rabt 
white-tailed jack rabt 
pika 

mountain cottontail 
Gapper red-backed vc 
porcupine 

yellow-pine chipmunl 
Townsend chipmunk 
northern flying squiri 
long-tailed vole 
mountain vole 
Oregon or creeping v< 
bushy-tailed wood ra1 
Great Basin pocket ir 
deer mouse 
western gray squirre; 
Cascades mantled gr< 
Townsend ground sqi 
chickaree 

northern pocket goph 
coyote 

mountain lion or cou 
bobcat 
marten 

short -tailed weasel 01 
long-tailed weasel 
badger 
black bear- 
red fox 
wapiti or elk 
mule deer 
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LEGEND 
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BOUNDARY, MEEKS TABLE RESEARCH NATURAL AREA 

SECTION LINE 

= ROAD 

.= SPUR ROAD 
STREAM 

Figure ME-l.-Meeks Table Research Natural Area, 
Yakima County, Washington. 
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Figure ME-3. Communities of Meeks Table Research Natural 
Area. Upper left: Pinus/Calamagrostis-Lupinus commu- 
nity; tree reproduction is scant and fire scars common 
(note tree left of meter board). Upper right: Pseudo- 
tsuga/Calamagrost/s-Amica community; Douglas-fir and 
grand fir dominate the reproduction. Lower left: Poa- 
Eriogonum-Artemisia community. Lower right: Stipa- 
Phlox-Artemisia community. 



IETOLIUS RESEARCH 
NATURAL AREA 1 

*onderosa pine forests on flat topog- 
aphy and steep westerly slopes 
\pical of the east slope of the Cas- 
ade Range in central Oregon. 

- M-!olius Research Natural Area was 
ished .fune 1931. It exemplifies ponde- 

[iii.e bitterbrush i/- 1 <"*<.< pinlf i'"*ulP r- 
'". .'"'fi M.n rlatsi and fwmderosa 

- IngSas-fir / green manzanita (Piiic* 

,,,f . /'.*, ,<ijnt.<.itji( nit ii~itxi< I Ai'('?<>* f <-l- 

- i,i"<-i'\ ton steep westerly slopes) 
unities. These occupy extensive areas 
e east slopes <>f the Cascade Range in 
ii ( Irepm. The 5Sl-hu. 1.140-acre) tract 
ited in Jefferson County. Oregon, and is 
lisUTfd by the Sisters Ranger District 
rs, Oregon i, Deschutes National Forest. 
vet angular area encompasses parts of 
us 2.1.' 2t>. 3.1. and 36. T. 12 S.. R. 9 E.. 
sr.ette meridian -fig. MI-li; boundaries 
ised on legal lines. It is located at 49 

latitude and 121 4n' \V. longitude. 

:ESSAND 
:OMMODATIONS 

ess is via U.S. Highway 2<) and a forest 
leading into the Metcdius River drain- 
"hr natural area is located about 29 km. 
.iies- northwest of Sisters and is most 
approached via U.S. Highway 20 and 
i. i > "!' paved forest roads. Access is good 
.r summer, but snow creates difficulties 
j tiu- winter. Public accommodations 
ailable at Camp Sherman, a Unit 2 km. 



;1 milei south of the tract, ami at Sisters, 
Oregon; there are numer-ms improved forest 
cam] (grounds in the genera; area. 

ENVIRONMENT 

The Metolius Research Natural Area 
occupies two contrasting landforms: the 
western half is located on a nearly flat bench 
along the Metolius River and the eastern half 
occupies the very steep, west slope of Green 
Ridge. Elevations range from about 850 to 
1.460 m. (2,800 to 4,800 ft.). 

The geology of the natural area is strongly 
correlated with the topography. Bedrock in 
the western half is basalt and basaltic andesite 
lavas (Williams 1957). These Pleistocene- 
Recent materials belong to the High Cascade 
formation. The natural area actually strad- 
dles the Metolius fault and steep slopes in the 
eastern half of the tract are actually a fault 
escarpment. These slopes and Green Ridge 
itself are composed of Pliocene and Pleistocene 
olivine basalts and basaltic andesites of the 
High Cascades (Williams 1957). The surface 
of the entire natural area has 2 to 5 cm. 
(1 to 2 in.) of dacite pumice from ancient 
Mount Mazama and up to 7 cm. i3 in.) of 
basaltic ash from cinder cones to the east 
! Taylor 1968 1. 

A modified continental climate prevails. 
Most precipitation occurs as snow during 
the cool, cloudy winter. Summers are warm, 
generally low in precipitation and largely 
cloudless. One to 3 months of drought are 
common. Climatic data from Sisters, 22 km. 
(14 miles) southeast near the forest-steppe 
boundarv, are as follows (West 1964): 



'.;-::-'!. iTftnuv.! iiy I>r. F. C. Hail. t'.S. 
' ' "- AizTU-ultiiiv. Foivst Strvie-f, Rtjrion '. 

it; tv,.;.. 



Mean animal temperature 
Mean January temperature 
Mean July temperature 
Mean annual precipitation 
June through August 

precipitation 



7. Si ('. 1 4-") ..".F.i 

- 1.1. ."> C. iol.il- F.I 

17.4'V. it;:;.4 : F.i 

40s mm. i l<i.U7 in.) 

. :>(i mm. >. 1.40 in.i 
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Soils on the natural area have not been 
mapped or described. Throughout the tract, 
they are primarily dacite pumice and other 
aeolian volcanic ejecta of sandy loam to 
loamy sand texture over buried profiles. 
Minimal profile development is evident and 
would probably be classed as, Regosol. A soil 
profile described on similar habitat a short 
distance away appeared as follows (West 
11MJ4): 

ti .": Ocm. Mull type humus from conifer 

and shrub litter. 
Al to IMi-m. Hark brown (7.5 YR 4/4, dry) 

pumicy loamy sand; pH 7.3. 
A'l I 1 ' to ."Ocm. Strong brown (7.5 YR 5/6, 

dry) pumicy sand; pH 8.0. 
A '- -"'"to i:;^rnj.- Brownish yellow (10 YR 6/6, 

dryi pumicy sand; pH 7.7; 

increasing size and density of 

gravel with depth. 

BIOTA 

Estimated area by plant community: 

.V-; > Ai'i'u 

' ::- /."... .< }>a >,;;>! ,;',i;if< .. .1260 ha. (640 acres) 

/' -:,,<, .- <i A '>- 

' ;] ' ; .- ;.' :'.: 1270 ha. iG75 acres) 

' ."1 ha. 1 125 acres) 

:e :*'!ulerosa pine communities can be as- 
pritti t* SAP forest cover type 237, Interior 
'luit-n'Sii Pine 'Society of American For- 
!*-r> ll."4=, and to Kiichler's (1964) Type 
', Prdt-!vsa Pine Shrub Forest. The 
u^ias-i;r-wt'.stern larch \L(iri.>" nccidcn- 
- -indi-ritsa pine community probably 
la!t-s t. SAP type 214, Ponderosa Pine- 
ttroh-Ibiiijrlas-Pir. and to Kiichler's Type 12, 
"Ujdus Fir purest. Lower elevations in the 
va fall within the />//^s pinidirn.xa Zone 
;! highrr -U-vations within the Pvaidotxi'cia 

' north t-i'iitra! Orejron Franklin and Dyr- 

Ittt- ><!' M \vrstor\- dominant in the 
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uon is seamy, consisiing mostly of western 
needlegrass (Stipa occideutalis) with occa- 
sional bottlebrush squirreltail (Sitairimt kif*. 
trix) and Ross's sedge (Caret rnxxiiL It 
typifies key winter game range in this area. 

The PinitslArctostaphylos community HJL< 
overstory dominance of ponderosa pine but 
often has moderate to abundant Douglas-fir 
seedlings, saplings, and poles in the under- 
story. Grand fir (Abies grandis) and incense 
cedar (Libocedrus decurrens) may also be 
present. Ground vegetation is dominated bv 
green manzanita, often with abundant bitter- 
brush, western needlegrass, bottlebrush squir- 
reltail, and Ross's sedge. 

In the Pseudotsuga - Lor/.r - PinuslArct<>- 
staphylos community, the pine and fir are 
mixed with moderate amounts of western 
larch in the overstory. Ground vegetation is 
dominated by green manzanita \vith western 
needlegrass, bottlebrush squirreltail, Ross's 
sedge and some Fragaria cuneifolia. 

Mammals believed to reside in or visit the 
natural area are listed in table MI-1. Mule 
deer (Odocoileiis hemiotius) use the area as 
winter range. 

HISTORY OF DISTURBANCE 

Fire-scarred ponderosa pine and the ab- 
sence of dominant, old-growth Douglas-fir 
and grand fir indicate ground fires periodically 
burned nearly all portions of the tract prior 
to initiation of fire control programs about 
1910 (fig. MI-2). Fire scars record 10 to 12 
ground fire occurrences. 

Domestic livestock, mainly sheep, passed 
through the area on their way to grazing 
grounds at higher elevations in earlier years. 
They do not appear to have significantly 
altered the vegetation. 

On the other hand, mule deer make heavy 
use of the lower bench area for primary win- 
ter range. Deer apparently have or are caus- 
ing some changes in ground vegetation on 
the bench; bitterbrush is moderately to se- 
verely browsed and many ponderosa pine 
saplings are highlined. 
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fiisity ot the natural area ana are at 
!artially relevant there. They Include: 
lit analyses of vegetation on the east 
of tlie central Oregon Cascade Range 
;!H! by West 1 1964, 1968, 1969) and 
wrg illHil!; studies of the Mora and 
unities <n Black Butte by Sherman 

and Johnson (1961); and Sherman's 

study of spatial and chronological 
ns of bitterbrush as influenced by 
rasa pine overstory. Only Swedberg 

actually used the natural area as a 
ing site, however. 

Metolius Research Natural Area pro- 
a variety of interesting research op- 
lities including: (1) determination of 

of game use on forested winter range 
i" used by mule deer; 1 2) evaluation of 
l>ographic-vegetational changes along 
evational and topographic gradient 
a bench and up a steep, westerly slope; 



graphic and eievational changes over short 

distances on binmass productivity. 



MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural 
area are: Tit(inipiuj 15' Sisters, Oregon 
and Whitewater River, Oregon quadrangles, 
scale 1: 62,500, issued by the U.S. Geological 
Survey in 1959 and 1961, respectively; 
(jtoliKjij Gtologic Map tif tht Ctntru! Par! 
of tht Hl(jh Cascade Runijt, Onf^m (Wil- 
liams 19571, and Giolvrjic Map o/Om/o/? W( .sf 
ufthc IJlxt Mtndian, scale 1:500,000 tPeck 
1961). Either the District Ranger (Sisters 
Ranger District) or Forest Supervisor (Des- 
chutes National Forest, Bend, Oregon) can 
provide details on the most recent aerial 
photo coverage of the area. 



MI-3 
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'.t>l. \YjMat in *f Oregon and Washing- 
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ut-.f Forest A: Range Exp. Stn.. 
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11*01. Tax'wmy and ecology of the vas- 
cular plants of Black Rutte, Oregon. 
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Oreg. State Univ.. O>rvallis.) 
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i.lu-, M.S. thesis, on rile at Oreg. 
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Swedberg, Kenneth Charles 

11)61. The coniferous ecotone of the ea>t 
slope of the northern Oregon ('as- 
cades. 118 p., illus. (Ph.D. thesis, 
on file at Oreg. State Univ., Corvallis. 

Taylor, Edward M. 

1968. Roadside geology Santiam and Mc- 
Kenzie Pass highways, Oregon, 
Hollis M. Dole, ed., In Andesite 
Conference Guidebook. Oreg. Dep. 
Geol. & Miner. Ind. Bull. 62: 3-,'i'i 
illus. 

West, Neil E. 

1968. Rodent-influenced establishment of 
ponderosa pine and bitterbrush seed- 
lings in central Oregon. Ecology 49: 
1009-1011, illus. 



1969. Successional changes in the montane 
forest of the central Oregon Cas- 
cades. Am. Midland Natur. 81: 265- 
271, illus. 

West, Neil Elliott 

1964. An analysis of montane forest vege- 
tation on the east flank of the central 
Oregon Cascades. 272 p., illus. (Ph.D. 
thesis, on file at Oreg. State Univ.. 
Corvallis.) 
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1957. A geologic map of the Bend quad- 
rangle, Oregon and a reconnaissance 
geologic map of the central portion 
of the High Cascade Mountains. Oreg. 
State Dep. Geol. & Miner. Ind. 
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luiiir-f aiv.i mytiti.- 

littk- iinnv:] myti> 

fringed myotis 

lonjr-lfjrut-ti niyotis 

western pipistrt-1 

To\vnst-nd hiir-t-ared liat 

<r.u\vshou hart- 

pika 

California red-backed vole 

porcupine 

yellow-pine chipmunk 

Toxvnsend chipmunk 

northern fiyinjr squirrel 

lontr-tailed vole 

Orejron or creeping vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

western irray squirrel 

mantled jrround squirrel 

chickaree 

Mazuma pocket jropher 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

boivcat 

marten 

fisher 

shon -tailed weasel or ermine 

lon^-tailed weasel 

mink 

spotted skunk or civet cat 

badper 

black bear 

red fox 

wapiti or elk 

mule deer 
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BOUNDARY, METOLIUS RESEARCH NATURAL AREA 

SECTION LINE 

STREAM !//1 l/0 ' ML 

ROAD 

SPUR ROAD '/2 

TRAIL 

BUILDINGS 

Figure Ml-].- Metolius Research Natural Area, 
Jefferson County, Oregon. 



Figure MI-2.- Natural features of the Metolius Research 
Natural Area. Upper left: Flatland community of pon- 
derosa pine, bitterbrush, and western needlegrass. Upper 
right: Rolling foothill community of ponderosa pine 
with seedling, sapling, and pole-sized Douglas-fir and an 
understory of bitterbrush, green manzanita, and western 
needlegrass. Lower left: Community of ponderosa pine, 
Douglas-fir, green manzanita, and western needlegrass 
found on steep westerly slopes. Lower right: Fire- I 

scarred ponderosa pine located in flat portion of natural 
area; eight fires are recorded in this scar. 



MILL CREEK RESEARCH 
NATURAL AREA 1 

Transitional area between forest 
and grassland with mosaic of Ore- 
gon white oak, ponderosa pine, Doug- 
las-fir and bunchgrass communities 
on the east slope of northern Ore- 
gon's Cascade Range. 

The Mill Creek Research Natural Area 
was established on August 16, 1971, to ex- 
emplify the community mosaic found at the 
forest-grassland transition on the east slope 
of the northern Oregon Cascade Range. It 
contains representative, relatively undis- 
turbed stands of bunchgrasses, Oregon white 
oak (Quercus gan-yana) with an understory 
of grasses and sedges, and Douglas-fir (Pseit- 
dotsuga menziesii) and ponderosa pine (Pinus 
ponderosa). The 330-ha. (815-acre) tract is 
located in Wasco County, Oregon, and is 
administered by the Barlow Ranger District 
(Dufur, Oregon), Mount Hood National For- 
est. The irregularly shaped tract is located in 
portions of sections 4, 8, 9, 16, and 17, T. 1 S., 
R. 11 E., Willamette meridian, at 4530' N. 
latitude, 12120' W. longitude (fig. ML-1). 

ACCESS AND 
ACCOMMODATIONS 

Since this natural area lies within the Mill 
Creek drainage, the municipal watershed of 
the City of The Dalles, access is strictly con- 
trolled. It is necessary to obtain permission 
for entry and, possibly, a key from the Ranger 
District before entering the watershed, regard- 
less of the approach route. This is in addition 



1 Description prepared by Dr. F. C. Hall, U.S. 
Department of Agriculture, Forest Service, Region 
6, Portland, Oregon. 



to obtaining permission to conduct research 
on the natural area itself. 

The natural area is located about 27 km. 
(17 miles) west of Dufur, Oregon, and is 
approached by graveled county and National 
Forest roads. Dufur is 27 km. (17 miles) 
south of The Dalles on U.S. Highway 197. 
Access is good during the summer, but snow 
creates difficulties during the winter. Closest 
accommodations are in Dufur; developed 
forest camps are not convenient to the natural 
area. 

ENVIRONMENT 

The Mill Creek Research Natural Area 
varies in elevation from 790 to 1,040 m. 
(2,600 to 3,410 ft.). It is located on the gently 
to steeply rolling lower foothills of the east 
slope of the Cascade Range. 

Parent rocks are grey hard basalt to grey 
to dark grey andesites. The area was glaciated 
during the Wisconsin period. 

A modified marine climate prevails. Most 
precipitation occurs as rain or snow during 
the cool, cloudy winter. Summers are warm, 
generally low in precipitation and largely 
cloudless. One to 3 months of drought are 
common. Winds are often strong, particularly 
during the winter since this area is located 
near the mouth of the Columbia Gorge. Cli- 
matic data from The Dalles, located along 
the Columbia River about 24 km. (15 miles) 
northeast and 700 to 800 m. below the tract, 
are as follows (U.S. Weather Bureau 1965): 

Mean annual temperature 12.4C. (54.4F.) 

Mean January temperature 1.1C. (34.0F.) 

Mean July temperature 23.2C. (73.8F.) 

Mean January minimum 

temperature -2.5C. (27.6F.) 

Mean July maximum temperature . .31.1C. (88.0F.) 

Average annual precipitation 349 mm. (14.1 in.) 

June through August 

precipitation 23.0mm. (0.9 in.) 

Average annual snowfall 6.0 cm. (23.5 in.) 
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le Dufur Ranger Station. Soils range from 
ery shallow, slightly plastic cobbly loams 
verlying well -fractured, dark grey, hard 
asalt to moderately deep, slightly plastic, 
reyish loamy fine sands overlying grey to 
ark grey andesite. These materials are well 
rained, of moderately rapid permeableness 
nd have weak surface stability. 

UOTA 

Estimated areas by vegetation type are: 

Name Area 

'orests of pole-sized Douglas- 
fir with mature ponderosa 
pine 166 ha. (410 acres) 

'orests of Oregon white oak 
with mature ponderosa 
pine 126 ha. (310 acres) 

Grassland 38 ha. (95 acres) 

330 ha. (815 acres) 

Mie stands of Douglas-fir and ponderosa 
dne can be assigned to SAF forest cover 
ype 214, Ponderosa Pine-Larch-Douglas- 
"Mr (Society of American Foresters 1954), 
md Ku'chler's (1964) Type 12, Douglas Fir 
^orest. The Oregon white oak stands with 
>onderosa pine can be assigned to SAF type 
533, Oregon White Oak, and to Kiichler's 
type 26, Oregon Oakwoods. The grassland 
ireas can be assigned to Kuchler's Type 51, 
Vheatgrass-Bluegrass. 

Bunchgrass communities dominate steep 
o moderately steep southeast slopes and 
nany ridge tops (fig. ML-2). These openings 
ire characterized by bluebunch wheatgrass 
Agropyron spicatum), arrowleaf balsamroot 
Balsamorhiza sagittata}, Idaho fescue (Fes- 
uca idahoensis) , Sandberg bluegrass (Poa 
\andbergii), with some needlegrass (Stipa 
>pp.) and cheatgrass brome (Bromus tec- 
onim). These communities appear similar 
;o those described for Daubenmire's (1970) 
Agropyron spicatum-Poa secunda habitat 
:ype, lithosolic phase, but apparently include 
nore arrowleaf balsamroot. 



kinds of the Oregon white oak stands can be 
distinguished: those dominated by smaller 
trees 10-cm. (4-in.) or less d.b.h. and those 
dominated by trees 15-cm. (6-in.) or more 
d.b.h., the latter including scattered ponde- 
rosa pine. Small diameter oak stands have a 
crown cover of 30 to 50 percent. Ground 
vegetation is dominated by Elymus glaucus 
with abundant Symphoricarpos albus, elk 
sedge (Carex geyeri), and various forbs. Oak 
stands of larger diameter trees have a crown 
cover of 20 to 30 percent and the oaks tend to 
occur in groups or clumps. Ground vegetation 
is dominated by elk sedge with bitterbrush 
(Purshia tridentata) and some Amelanchier 
alnifolia, needlegrasses, and bluebunch wheat- 
grass. In these areas, bluebunch wheatgrass 
tends to assume a rhizomatous habit. In 
general, Oregon white oak stands are located 
on southeast and southerly slopes from ridge- 
tops to the drainage bottom. 

Stands dominated by Douglas-fir and pon- 
derosa pine occur in swales and areas of deep- 
er soil and on east and northeast slopes. Most 
ponderosa p ; ne is mature to overmature and 
is generally over 50-cm. (20-in.) d.b.h., and 
40 m. (120 feet) in height. The Douglas-fir 
is much younger and varies in diameter 
from 12- to 40-cm. (5- to 16-in.) d.b.h. Oc- 
casional grand fir (Abies grandis) and western 
larch (Larix occidentalis) are present. Ground 
vegetation is dominated by Symphoricarpos 
albus, elk sedge, occasional Holodiscus dis- 
color, Arnica cordifolia, Hieracium spp., 
Fragaria spp., and other forbs. 

A list of mammals believed to utilize the 
natural area as residents or transients is 
presented in table ML-1. Mule deer (Odo- 
coileus hemionus) use the area as fall, winter, 
and spring range. Wild turkeys (Meleagris 
merriami) have been introduced in this area. 



HISTORY OF DISTURBANCE 

Fire scars on ponderosa pine indicate that 
ground fires periodically burned the area 
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le late 1800 s. The area was also grazed, 
)metimes heavily, by domestic livestock 
rior to classification of the area as municipal 
atershed. No logging or grazing has been 
irried out for the past 60 years. The cheat- 
rass brome on a few of the steep south- 
,cing grasslands suggests that vegetation 
as altered by grazing to at least some 
ctent. 

ESEARCH 

No research is known on the area. It pro- 
des numerous interesting opportunities to 
udy relationships between flora, fauna, 
ant communities, and environment within 

mosaic of contiguous but very different 
nds of vegetation bunchgrass, Oregon 
hite oak, and mixed conifer stands in an 
ea at the forest-grassland transition. 

(APS AND AERIAL 
HOTOGRAPHS 

Special maps applicable to the natural area 
elude: Topography 7.5' Five Mile Butte, 
regon (scale 1:24,000), and 15' White Sal- 
on, Oregon - Washington (scale 1:62,500) 
Ladrangles issued by the U.S. Geological 
irvey in 1962 and 1967, respectively; and 
ology Geologic Map of Oregon West of 
e 121st Meridian, scale 1:500,000 (Peck 



vide details on the most recent aerial photo 
coverage and forest type maps for the area. 
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Neiirotrichus gibbsi 
Scapanus orarius 
Sorex bendirii 
Sorex obscunts 
Sorex palustris 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
Myotis californicus 
My otis lucifugus 
Plecotus towns endi 
Lepus amencanus 
Aplodontia nifa 
Cletkrionomys californicus 
Erethizon dorsatum 
Eutamias amoenus 
Eutamias towns endi 
Glaucomys sabrinus 
Marmotaflaviventris 
Microtus longicaudus 
Microtus oregoni 
Neotoma, cinerea 
Peromyscus m aniculatus 
Sciurus griseus 
Spermophilus lateralis 
Tamiasciurus douglasi 
Thomomys mazama 
Zapus trinotatus 
Canis latrans 
Felis concolor 
Lynx rufus 
Mitstela erminea 
Mustelafrenata 
Spilogale piitorius 
Ursus americanns 
Cervns canadensis 
Odocoileus h. hemionus 



shrew mole 

coast mole 

marsh shrew 

dusky shrew 

northern water shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

little brown myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

California red-backed vole 

popcupine 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

yellow-bellied marmot 

long-tailed vole 

Oregon or creeping vole 

bushy-tailed wood rat 

deer mouse 

western gray squirrel 

mantled ground squirrel 

chickaree 

Mazama pocket gopher 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

bobcat 

short-tailed weasel or ermine 

long-tailed weasel 

spotted skunk or civet cat 

black bear 

wapiti or elk 

mule deer 
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Figure ML-1.- Mill Creek Research Natural Area, 
Wasco County, Oregon. 



Figure ML-2. -Plant communities in the Mill Creek Research 
Natural Area. Upper left: Horizontal view showing natu- 
ral grassland of bunchgrasses and arrowleaf balsamroot 
in the foreground and forest of small size Oregon white 
oak and Elymus glaucus in the middleground with 
stringers of the Douglas-fir-ponderosa pine forest. The 
mosaic pattern of plant communities is directly related 
to soil characteristics; shallower soils support the grass- 
lands. Upper right: View from a community of bunch- 
grass and arrowleaf balsamroot across the Mill Creek 
watershed showing an Oregon white oak and elk sedge 
stand, with occasional mature ponderosa pine, and the 
upper edge of Douglas-fir-ponderosa pine stand. Center 
left: Small Douglas-fir with Elymus glaucus, Symphori- 
carpos a/bus, elk sedge, and forbs as ground vegetation. 
Center right: Larger, clumped Oregon oak with occa- 
sional mature ponderosa pine and ground vegetation 
dominated by elk sedge and some bitterbrush, Amel- 
anchier alnifolia, needlegrass, and bluebunch wheatgrass. 
Lower left: Pole-sized stand dominated by Douglas-fir 
with occasional old-growth ponderosa pine and ground 
vegetation of Symphoricarpos a/bus, elk sedge, and 
forbs. This community is characteristic of ridges with 
deeper soil and east to northeast slopes. Lower right: 
Cove community of Douglas-fir and ponderosa pine 
with Symphoricarpos a/bus, Holodiscus disco/or, sedge 
and forbs. 



MYRTLE ISLAND 

RESEARCH NATURAL 

AREA 1 

California-laurel with scattered old- 
growth Douglas-fir growing on a 
small island in the Umpqua River. 

he Myrtle Island Research Natural Area 
established on September 14, 1951, to 
serve an old-growth stand of California- 
*el (Umbellularia californica). The 11.3-ha. 
acre) island is located in Douglas County, 
gon, and is administered by the Roseburg 
trict (Roseburg, Oregon), Bureau of Land 
lagement. The natural area occupies lot 
1 section 20 and lot 11 of section 21, T. 24 
R. 7 W., Willamette meridian. It lies at 
29' N. latitude and 123 34' W. longitude. 

iCESSAND 
iCOMMODATIONS 

rimary access is by State Highway 138 
either Sutherlin or Elkton. Between July 

September, the island can be reached 
n the north shore of the river by wading 
, MY-1). To reach the vicinity, leave 
te Highway 138 at Bullock Bridge, cross 

bridge, and turn left on Cougar Creek 
.d. Drive along the river to the sign which 
ks the end of the county road (about 7.7 

or 4.8 miles from the bridge); you are 
osite Myrtle Island at this point. To ap- 
ach the island by boat, leave State High- 
' 138 about 0.5 km. (0.3 miles) south of 
lock Bridge and drive along the Tyee Road 



)escription prepared by Dr. J. F. Franklin, 

Department of Agriculture, Forest Service, 

fie Northwest Forest and Range Experiment 

ion, Forestry Sciences Laboratory, Corvallis, 



on the south side of the Umpqua River for 
about 7.9 km. (4.9 miles) to a short spur road 
down to the riverbank. A boat can be placed 
in the river at this site which is a short 
distance upstream from the island. 

Travel on the island is not difficult although 
there are no trails. 

The nearest commercial accommodations 
are in Sutherlin. 

ENVIRONMENT 

The Myrtle Island Research Natural Area 
is a typical river island with a series of more 
or less identifiable terrace levels. Topography 
is gentle with the only steep slopes located 
along the edge of the river or as short pitches 
between terraces. The elevation of the natural 
area is about 97.5 m. (320 ft.). The surface 
of the island varies from about 1.5 to 12 m. 
(5 to 40 ft.) above water level during the 
summer months. 

The natural area is made up of fluvial 
deposits of gravel, sand, and finer materials. 
River action is constantly changing the form 
of the island, eroding it in some areas and 
depositing new materials in others. 

The natural area is located in the mild, 
moist climatic region typical of western Ore- 
gon. However, it is within one of the valley 
systems located between the Coast Ranges 
and Cascade Range and is, therefore, subject 
to the somewhat warmer and drier climate 
typical of these areas. The summer dry period 
is especially pronounced. Representative cli- 
matic data from the Roseburg weather station, 
which is about 32 km. (20 miles) southwest 
are as follows (U.S. Weather Bureau 1965): 



Mean annual temperature 12.1C. (53.7F.) 

Mean January temperature 5.2C. (41.1F.) 

Mean July temperature 19.9C. (67.SF.) 

Mean January minimum 

temperature 1.6C. (34.9F.) 

Mean July maximum temperature . .28.0C. (82.4F.) 
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>recipitation slightly higher on the natural 
irea. 

The soils on the natural area are all alluvial. 
[?hey vary widely in stone content, texture, 
md depth. The best soils are found on the 
ligh terraces where stands of California laurel 
>ccur. The soils there are deep, loamy sands 
vith no horizon development. Deposition of 
soil parent materials is still actively occur- 
ring all over the island. Recent depositions of 
coarse gravels and stones on the western point 
)f the island and finer materials on the higher 
terraces probably occurred during floods in 
the winter of 1964-65. 

BIOTA 

Estimated areas by cover types are: 

Name Area 

California-laurel-Douglas-fir 8.1 ha. (20 acres) 

Other alluvial communities 3.2 ha. (8 acres) 

The area seems to best fit Kuchler's (1964) 
Type 29, California Mixed Evergreen Forest 
(Quercus-Arbutus-Pseudotsuga) and does lie 
within the Interior Valley (Pinus-Quercus- 
Pseudotsuga) Zone of Franklin and Dyrness 
(1969). 

California-laurel is the most abundant 
single tree species present on the island. With 
Douglas-fir (Pseudotsuga menziesii) it forms 
dense forests on the upper, older island sur- 
faces (fig. MY-2). Occasional bigleaf maple 
(Acer macrophyllum) and one or two western 
redcedar (Thuja plicata) and incense-cedar 
(Libocedrus decurrens) are also present. The 
stand in the eastern two-thirds of the forested 
tract has the largest and oldest trees with 
California laurel reaching 50- to 60-cm. (20- 
to 25-inches) d.b.h. and 15 to 21 m. (50 to 
70 ft.) tall. The Douglas-fir average about 
100-cm. (40-in.) d.b.h. and 38 to 46 m. (125 
to 150 ft.) tall. The forest stand in the western 
third of the tract is composed of considerably 
smaller and younger trees. 

The understory in the forested portion of 



suksdorfii, Corylus cornuta var. californica 
Acer circinatum, Galium triflorum, and 
several species of grass. Strong successional 
trends are absent. Reproduction of the scat- 
tered old-growth Douglas-fir is lacking. Other 
tree species also do not appear to be repro- 
ducing beneath the dense canopy of California 
laurel. The only exception to this statement 
is in the California-laurel stand at the ex- 
treme eastern point of the island. In this 
localized area, reproduction of Oregon ash 
(Fraxinus latifolia) is scattered abundantly 
through the understory of Rhus diversiloba 
and Polystichum munitum. 

A variety of open woodland, shrub, and 
weed communities occupies the western tip 
and northern shore of the island (fig. MY-2). 
These are for the most part lower lying areas 
which are subject to more frequent and severe 
disturbance by high waters. Included here is 
a stunted stand of Oregon white oak (Quercus 
garryana) and Oregon ash with a weedy 
understory; shrubby thickets of willows 
(Salix spp.) and white alder (Alnus rhombi- 
folia); and a variety of herbaceous com- 
munities dominated by a rich collection of 
both native and alien grasses and weeds. 

The mammals believed to utilize the 
natural area as residents or transients are 
listed in table MY-1. At one time, there 
was a small herd of wild angora goats which 
lived on the island but they are believed to 
have been eliminated by the flood of 1964. 
Several species of aquatic birds such as mal- 
lard ducks (Anas platyrhynchos) are found in 
the marshy areas adjacent to the northwest 
corner of the island. 



HISTORY OF DISTURBANCE 

Fire scars on old Douglas-fir indicate that 
ground fires have burned through at least 
part of the island sometime in the past. Axe 
marks also were noted in the bark of a few 
old-growth fir trees. 

The entire island is subject to flooding 
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nsive disturbance of the vegetation and 
dtion of coarse materials occurred at the 
>rn end of the island. This flood also 
id some of the southern banks of the 
i. Damage appears to have been minor 
le California-laurel stands themselves 
ugh debris was lodged several feet up 
e branches of many trees and shrubs 
iIY-2). 



EARCH 

jre is no research in progress on the 
e Island Research Natural Area. As 
>nly island in the regional research 
al area system, it offers special op- 
nities to study soil and vegetation 
)pment in relation to geomorphological 
sses. The general sparsity of ground 
ation under the groves of California- 
, coupled with the high content of 
itic compounds in leaves and litter of 
pecies, suggests the area may also be a 
$ field site for allelopathic studies. 

>S AND AERIAL 
ITOGRAPHS 



maps and most recent photographs 
,ble are the following: Topography 
fee, Oregon quadrangle, scale 1:62,500, 



1961). The District Manager (Roseburg Dis- 
trict), Bureau of Land Management, can 
provide details on the most recent aerial 
photo coverage and forest type maps for 
the area. 
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Neurotrichus gibbsi 
Scapanus orarius 
Scapanus towns endi 
Sorex pacificus 
Sorex trowbridgii 
Antorzoiis pallidus 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus borealis 
Lasiums dnereus 
Myotis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Sylvilagus bachmani 
Aplodontia rufa 
Castor canadensis 
Clethrionomys californicus 
Eutamias townsendi 
Glaucomys sabrinus 
Microtus oregoni 
Microtus townsendi 
Neotomafuscipes 
Peromyscus maniculatus 
Sciurus griseus 
Tamiasciurus douglasi 
Bassariscus astutus 
Canis latrans 
Felis concolor 
Lutra canadensis 
Lynx rufus 
Mustela erminea 
Mustelafrenata 
Mustela vison 
Procyon lotor 
Spilogale put onus 
Ursus amencanus 
Odocoileus h. columbianus 



shrew mole 

coast mole 

Townsend mole 

Pacific shrew 

Trowbridge shrew 

pallid bat 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

brush rabbit 

mountain beaver 

beaver 

California red-backed vole 

Townsend chipmunk 

northern flying squirrel 

Oregon or creeping vole 
Townsend vole 
dusky -footed wood rat 

deer mouse 

western gray squirrel 

chickaree 

ringtail or miner's cat 

coyote 

mountain lion or cougar 

river otter 

bobcat 

short -tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

black-tailed deer 
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Figure MY-].- Myrtle Island Research Natural Area, 
Douglas County, Oregon. 



Figure MY-2. Communities of the Myrtle Island Research 
Natural Area. Upper left: Old-growth Douglas-fir and 
California-laurel with a sparse understory typical of 
most of the island stands. Upper right: Grove of Cali- 
fornia-laurel with relatively dense understory of Poly- 
stichum munitum. Lower left: Serai shrub and herb 
community growing on stony materials deposited at the 
west end of the island in 1964. Lower right: Young 
stand of California-laurel showing damage suffered and 
debris deposited by flood waters. 



NESKOWIN CREST 
ESEARCH NATURAL 
AREA 1 

itka spruce and western hemlock 
rowing on a headland immediately 
djacent to the Pacific Ocean. 

i Neskowin Crest Research Natural 
was established on October 26, 1941, as 
ample of Sitka spruce (Picea sitchen- 
estern hemlock (Tsuga heterophylla) 
growing adjacent to the ocean. The 
L (686-acre) tract is located in Tilla- 
County, Oregon, and is administered 
\ Hebo Ranger District (Hebo, Oregon), 
,w National Forest. It is also a part of 
ascade Head Experimental Forest, a 
ha. (11,890-acre) area maintained by 
'acific Northwest Forest and Range 
iment Station for research and demon- 
m of management techniques in coastal 
j-hemlock forest (Madison 1957). The 
il area occupies all of section 2 except 
^/2 NWV4 SWV 4 and the WVfe WVfe 
tion 1, T. 6 S., R. 11 W., Willamette 
ian (fig. NC-1). It lies at 4505' N. 
le and 124 00' W. longitude. 

ESS AND 
OMMODATIONS 

3ss is via U.S. Highway 101 between 
unction and Neskowin. A maintained 
^o. 1303, traverses the west half of the 
il area entering it from the south. To 
this trail, turn west off U.S. Highway 
ito Forest Road S61 at the Cascade 

cription prepared by Dr. J. F. Franklin, U.S. 
:nent of Agriculture, Forest Service, Pacific 
r est Forest and Range Experiment Station, For- 
"iences Laboratory, Corvallis, Oregon. 



Head summit. Continue on Forest Road S61 
for about 6 km. (3.7 miles) to its junction 
with Forest Road S61K. Turn right on Road 
S61K and follow it for 0.3 km. (0.2 mile) to 
the trail head. Trail 1303 enters the south- 
western corner of the natural area about 
1.6 km. (1 mile) from the trail head; the 
entry point is presently unmarked. The 
southeastern corner of the natural area can 
conveniently be reached via Forest Roads S61, 
S61J, S61B, and a short cross-country walk. 
Follow Road S61 west for about 4 km. (2.45 
miles) from U.S. Highway 101 and turn right 
on Road S61J for 0.5 km. (0.3 miles) to reach 
Road S61B. Leave Road S61B after approxi- 
mately 0.3 km. (0.2 mile) and walk north- 
westerly along a definite ridge top to reach 
the natural area. 

Numerous commercial accommodations 
are available at Neskowin 1.6 km. (1 mile) 
north and at Lincoln City, about 14 km. (9 
miles) south. Neskowin Creek Forest Camp 
is located along the Neskowin scenic drive 
(old U.S. 101) within the experimental forest. 



ENVIRONMENT 

The Neskowin Crest Research Natural 
Area is topographically rugged. It occupies 
part of a headland which is dissected by 
numerous drainages. Along the northwest 
boundary, it plunges abruptly into the ocean 
in a series of cliffs. Topography is gentle only 
along major ridgetops; slopes are steep. Ele- 
vations range from sea level to over 427 m. 
(1,400 ft.) at the southeast corner. The tops 
of the ocean cliffs the lowest forested ele- 
vations are 45 to 75 m. (150 to 250 ft.) in 
elevation. Numerous small permanent 
streams rise within the natural area, and 
drainages of several larger ones lie wholly or 
predominantly within the natural area. 

The natural area lies entirely on volcanic 
bedrock, alkalic basalt flows, breccias, and 



NC-1 



sedimentary formations. However, tnere ap- 
pears to be a capping of marine tuffaceous 
siltstone over the basalt bedrock in most 
locations; basaltic outcrops are generally 
confined to ocean cliffs. 

The western Oregon marine climate is 
extremely pronounced in this oceanside natu- 
ral area. It is wet and cool; seasonal and 
diurnal fluctuations in temperature are mini- 
mal. Strong ocean winds sweep the area. 
Although the bulk of precipitation occurs in 
the winter, a summer drought period is 
absent. A dominant climatic phenomenon is 
the summer fog which envelops the headland 
on most warm summer days. These fogs con- 
dense on tree crowns and fall to the ground 
as "fog-drip." A study of precipitation in 
forests and in openings on Cascade Head near 
the natural area indicated a 26-percent in- 
crease in precipitation under stands due to 
fog-drip (Ruth 1954). The following climatic 
data are from the nearest climatic station at 
experimental forest headquarters (listed as 
Otis 2 NE in U.S. Weather Bureau 1965): 

Mean annual temperature 13.3C. (50.6F.) 

Mean January temperature 5.3C. (41.5F.) 

Mean July temperature 15.3 C. (59.6 F.) 

Mean January minimum 

temperature 2.2C. (35.9F.) 

Mean July maximum temperature . . 20.9C. (69.7F.) 
Average annual precipitation . . .2,496 mm. (98.26 in.) 
June through August 

precipitation 163 mm. (6.42 in.) 

Additional climatic data for this station and 
the vicinity are available in Ruth (1954). 
Since the weather station is lower in elevation 
and farther inland, temperatures are probably 
somewhat cooler and precipitation higher 
(especially when fog-drip is included) on the 
natural area. 

Soils in the natural area have not been 
mapped or classified into series; however, 
profiles examined can be best characterized 
as Astoria-like Sols Bruns Acides. They have 
'-veloped primarily from tuffaceous siltstones 



uz; o- 10 lu-cm. very aarK Drown silt loam 
All; 7- to 23-cm. dark brown A12; 15- to 
40-cm. dark yellowish-brown silty clay loam 
A3 or Bl; 15- to 80-cm. dark yellowish-brown 
silty clay loam B2; and a B3 or C horizon, 
or both. Surface soils are strongly acid (e.g., 
pH 5.3), high in organic matter (e.g., > 20 
percent) and total nitrogen (e.g., 0.50 per- 
cent), and low in percent base saturation (e.g., 
10 percent). 

BIOTA 

Estimated area by SAF cover types (Society 
of American Foresters 1954) are: 



No. 



Name 



224 Western Hemlock 

225 Sitka Spruce-Western 

Hemlock 
223 Sitka Spruce 



Area 
162 ha. (400 acres) 

105 ha. (259 acres) 
11 ha. (27 acres) 



The area falls entirely within Kuchler's (1964) 
Type 1, Spruce-Cedar-Hemlock Forest and 
the Picea sitchensis Zone of Franklin and 
Dyrness (1969). 

Only two tree species are present in signifi- 
cant numbers Sitka spruce and western 
hemlock. Occasionally red alder (Alnus rubra) 
and rarely Douglas-fir (Pseudotsuga menzie- 
sii) are encountered in the spruce-hemlock 
stands. Large old Sitka spruce, which average 
around 215-cm. (85-in.) d.b.h. and 73 m. (240 
ft.) in height, are the most impressive speci- 
mens. These trees are over 250 years of age. 
The bulk of the forest is composed of spruce 
and hemlock about 120 years old, 75-to 100- 
cm. (30- to 40-in.) d.b.h., and 60 m. (200 ft.) 
tall (fig. NC-2). Over most of the natural 
area, both age classes are intermixed with 
old growth scattered through younger stands. 

Successional processes are obvious through- 
out the natural area. Large old spruce are 
being windthrown or having their tops broken 
out. Large limbs broken from tops and wind- 
thrown trees showing extensive butt rot are 
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). Under denser stands, the proportion 
nlock to spruce seedlings is even higher. 

> composition of the understory is quite 
rm throughout the natural area. Men- 

ferruginea, Polystichum munitum, 
s oregana, Maianthemum bifolium var. 
\chaticum, Montia sibirica, and Eurhyn- 
i oreganum are the constant and char- 
stic species (fig. NC-2). Less common 
is include Vaccinium parvifolium, Clin- 
uniflora, Rubus ursinus, Melica subula- 
nllium ovatum, Tiarella trifoliata, T. 
iata, Galium triflorum, and Luzula 
lora. Gaultheria shallon is relatively 
imon in the natural area, occurring 
y on rotten logs or stumps (fig. NC-2) 
t along the ocean cliffs where it is some- 
an understory dominant. On the lower 
, along streams, and in seep areas, a 
tangle of shrubs and herbs develops, 
ling the following as well as the afore- 
oned species: Oplopanax horridum, 
} spectabilis, R, parviflorus, Blechnum 
it, Ribes bracteosum, Dryopteris dilata- 
'.mbucus melanocarpa, Athyrium filix- 
i, Disporum smithii, and Stachys ameri- 

Carex obnupta, Corydalis scouleri, 
litumamericanum, and Chrysosplenium 
\maefolium typify swampy areas. 

and forest openings are encountered 
are completely choked with shrubs such 
bus spectabilis, Menziesia, and Sambu- 
g. NC-2). Tree regeneration under these 
shrub layers is often sparse or absent. 

: mammals which are known or prob- 
ihabitants of the natural area are listed 
le NC-1. A varied avifauna is associated 
the ocean cliffs along the northwest 
ary of the natural area, and northern 
ons (Eumetopias jubata) frequent the 
snt ocean. 

iamsides and ocean cliffs are the only 
orthy specialized habitats. 



to at least occasional fires, the last major one 
occurring about 1845. During recent years, 
winter windstorms have been the most im- 
portant agent of natural disturbance. Most 
of the damage has occurred along the southern 
boundary, but severe east winds in 1971 did 
break many old-growth Sitka spruce at 2 to 
5 m. (6 to 15 feet) above ground line all 
through the natural area. There is no evi- 
dence of human disturbance in the natural 
area. 



RESEARCH 

Some observational research on the fauna 
and plant communities is currently being 
conducted on the natural area. At the time 
the natural area was cruised (1934), a map 
was prepared showing the location of all 
large Sitka spruce specimens. Copies of this 
map are on file at the Pacific Northwest For- 
est and Range Experiment Station. 

The natural area and its environs do offer 
some special research opportunities. The 
natural area is adjacent to the Neskowin 
Crest Scenic Area, an oceanside strip of ocean 
cliffs, forest, and natural grassy openings 
which will be maintained in a near-natural 
state primarily for recreational purposes. The 
Nature Conservancy's Cascade Head pre- 
serve is also nearby. There is, therefore, the 
possibility of utilizing the natural area as a 
part of ecological studies on this oceanside 
complex. The flora and plant communities of 
a small natural headland prairie adjacent to 
the southwest edge of the natural area (Hart 
Cape) have already been studied (Davidson 
1967). 

Neskowin Crest Research Natural Area is 
also a part of the Cascade Head Experimental 
Forest, much of which is similar in forest 
type and environment. The possibility exists 
of using other parts of the experimental 
forest for work involving destructive sampl- 
ing or manipulation and using the natural 
area as a control site. 
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quadrangle, scale 1:62,501), issued oy tne 
U.S. Geological Survey in 1955; and geology 
Geology of the Coastal Area Between Cape 
Kiwanda and Cape Foulweather, Oregon, 
scale 1:62,500 (Snavely and Yokes 1949), 
Geologic Sketch of Northwestern Oregon, 
scale 1:500,000 (Snavely and Wagner 1964), 
and Geologic Map of Oregon West of the 121st 
Meridian, scale 1:500,000 (Peck 1961). Either 
the District Ranger (Hebo Ranger District) 
or Forest Supervisor (Siuslaw National For- 
est, Corvallis, Oregon) can provide details on 
the most recent aerial photo coverage and 
forest type maps for the area. 

Copies of a topographic map (scale 8 in. = 
1 mile, 50-ft. contour interval) of Cascade 
Head Experimental Forest, including Nes- 
kowin Crest Research Natural Area, which 
was prepared by Forest Service personnel in 
1934, are on file at the Pacific Northwest 
Forest and Range Experiment Station, Port- 
land, Oregon. Records of a 1934 cruise of the 
area and a map showing location of old-growth 
Sitka spruce are also on file there. 
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Didelphis marsupialis 
*Neurotrichus gibbsi 
*Scapanus orarius 
Scapanus townsendi 
Sorex bendirii 
* Sorex trowbridgii 
Sorex vagrans 
*Sorex yaqidnae 
Antrozous pallidus 
*Eptesicusfuscus 
Lasionycteris noctivaguns 
Lasiurus borealis 
*Lusiimis cinereus 
*Myotis californicus 
*Myotis evotis 
*Myotis hicifugus 
*Myotis thysanodes 
*Myotis volans 
*Myotis yumanensis 
Plecotus townsendi 
*Lepns ainencanus 

Sylvilagus bachmani 
*Aplodontia rufa 
Arbon'inus albipes 
Arborimus longicaudus 
*Clethrionomys californicus 
Erethizon dorsatnm 
*Eutamias toivnsendi 
*Glaiu:omyK sabrinus 
Microtns longicaudiis 
*Microtus oregoni 
Neotoma cinerea 
*Pcroi>iysci(s mamculatns 
*T(tmiascinms donglasi 

Thuinuinyx mazama 
*Zapus trinotatus 

/ora *Canis latrans 

*Lynx mfiis 
Maries americana 
Mephitis tnephitis 
Mustela erminca 
Mustclafrenata 
Mustela visov 
Procyon lotor 
*Spilogale put onus 
Ui'ocyon cinereoaryentens 
U>'siis amencauus 
Vidpesfulva 
lactyla *0docoileus h. cohimbianus 

tation verified by sign, sighting, or collection. 



opossum 

shrew mole 

coast mole 

Townsend mole 

marsh shrew 

Trowbridge shrew 

wandering shrew 

Yaquina shrew 

pallid bat 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yum a myotis 

Townsend big-eared bat 

snowshoe hare 

brush rabbit 

mountain beaver 

white-footed vole 

red tree vole 

California red-backed vole 

porcupine 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

bushy-tailed wood rat 

deer mouse 

chickaree 

Mazama pocket gopher 

Pacific jumping mouse 

coyote 

bobcat 

marten 

striped skunk 

short -tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

gray fox 

black bear 

red fox 

black-tailed deer 
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BOUNDARY. NESKOWIN CREST RESEARCH NATURAL AREA 

l/ 8 '/4 !/ 2 Mi. 
. SECTION LINE 

. h STREAMS 

TRAIL 

Figure NC-1.- Neskowin Crest Research Natural Area, 
Tillamook County, Oregon. 




Figure NC-2. Communities in the Neskowin Crest Research 
Natural Area. Upper left: Small opening choked with 
Rubus spectabilis, Menziesia ferruginea, and Sambucus 
meJanocarpa up to 3 m. in height. Upper right: Gaul- 
theria shallon growing on rotting stump. Lower left: 
Open stand of western hemlock and Sitka spruce with 
abundant regeneration of western hemlock. Lower 
right: 120-year-old Sitka spruce growing on rotting log f 

with typical Polystichum munitum-Oxalis oregana ' 

understory. 



NORTH FORK 
lOKSACK RESEARCH 
NATURAL AREA 1 

d-growth Douglas-fir, western 
mlock, and western redcedar 
owing on steep mountain slopes 
the Northern Cascades of Wash- 
rton. 

North Fork Nooksack Research Na- 
rea was established on April 10, 1934. 
i example of the Douglas-fir (Pseudo- 
nenziesii) - western hemlock (Tsuga, 
thylla) forests found at midelevations 
northern Cascade Range. The 605-ha. 
icre) tract is located in Whatcom 
, Washington, and is administered by 
icier Ranger District (Glacier, Wash- 
, Mount Baker National Forest. It is 
d on the south by State Highway 542, 
east by Welcome Creek, on the north 
;hern boundary line of sections 33, 34, 
and sections 26, 27, and 28, T. 40 N., 
, and on the west by the line between 
72 and El/2 of the NW1/4 of section 
LO N., R. 8 E. (fig. NF-1). The natural 
lerefore, includes parts of sections 33, 
and 36, T. 40 N., R. 8 E., and section 
) N., R. 8 E., Willamette meridian. It 
4854' N. latitude and 121 45' W. 
de. 

iSSAND 
DMMODATIONS 

h Fork Nooksack Research Natural 
i reached via State Highway 542, the 
Baker Highway. It lies about 16 and 

fiption prepared by Dr. J. F. Franklin, U.S. 
ent of Agriculture, Forest Service, Pacific 
st Forest and Range Experiment Station, 
Sciences Laboratory, Corvallis, Oregon. 



51 km. (10 and 32 miles) east of Glacier and 
Bellingham, Washington, respectively. 

The natural area has no trails or roads 
within its boundaries. State Highway 542 
bounds it for about 5 km. (3 miles). Remnants 
of an abandoned way trail may be found along 
the west boundary. A logging road cuts diag- 
onally for about one-fourth mile across the 
extreme southeast corner of the area. At 
present the only way to penetrate the area 
is by traveling cross country. Care is re- 
quired because of rock bluffs and the steep 
slopes. High elevations in the eastern portion 
of the tract are best reached via the Welcome 
Pass trail about 1 km. (0.5 mile) to the north- 
east and cross-country travel through sub- 
alpine meadows to the natural area itself. 

Commercial accommodations are available 
in Bellingham or, to a limited extent, at 
Glacier. There are several public campgrounds 
in the vicinity along State Highway 542. 

ENVIRONMENT 

The North Fork Nooksack Research Natur- 
al Area covers a broad elevational span on 
the steep, south-exposed slope of a major 
mountain ridge. Elevations vary from 580 m. 
(1,900 ft.) along the highway to over 1,585 m. 
(5,200 ft.) along the northern boundary in 
section 35. Steep, broken slopes of 40 to 80 
percent or more are common. Rock bluffs 
and small benches are occasionally encoun- 
tered. The largest areas of gentle topography 
are the benches along portions of the highway 
and another near the center of section 35. 
O'Leary Creek, flowing through a rocky drain- 
age and avalanche track (fig. NF-2), bisects 
the natural area. Welcome Creek forms the 
eastern boundary. Numerous seep areas and 
intermittent streams are present. 

Geologically, the natural area is reportedly 
composed of sedimentary rocks (graywacke, 
argillite, and siltstones) of Upper Jurassic 
and Lower Cretaceous age (Huntting et al. 
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A wet, cool maritime climate prevails 
Annual precipitation is heavy with maxima 
in December and January and minima in 
July and August. Summers are generally 
cool with frequent cloudy days, but only about 
10 percent of the annual precipitation occurs 
irom June through August. Annual snowfall 
increases rapidly with elevation. Climatic 
conditions can be interpolated from data for 
the Glacier and Mount Baker Lodge stations, 
13 km. (8 mi ie S ) west and 8 km. (5 miles) 



Elevation 

Mean annual temperature 

Mean January 
temperature . . . 



Glacier 



286m. 

(937 ft.) 

8.4C. 

(47.2 F.) 



Mean July temperature 

Mean January 
minimum temperature . 

Mean July maximum 
temperature 



Average annual 
precipitation , 



June through August 
Precipitation 

Average annual snowfall 



16.9C. 

(62.5 F.) 

-4.0C. 
(24.8 p.) 

(76.5 F.) 

1,474 mm. 
(58.03 in.) 

155 mm. 

(6.09 in.) 

106 cm. 

(41.9 in.) 



of the southeast corner 



Mt. Baker 
Lodge 

1,266m. 

(4,150 ft.) 
4.5C. 



-2.6C. 

(27.3F.) 

(53.8F.) 

-5.7C. 



17.5C. 
(63.5 F.) 

2,821mm. 
(111.08 in.) 

313mm. 
(12.32 in.) 
1,398 cm. 
(550.3 in.) 

* the Shuk- 
mile) east 






portion of the area are 



portion contains so'i.s derived 
T-;^ 0118 roc"-, suet 
These soils have dark reddish browTt 
brown loam surface layers underlain b^vm 
gravelly loam to sandy loam at depths I? 
mg from 25 to 55 cm. (10 to 22 in.) g ' 

BIOTA 

Areas by SAP forest types (Society of 
American Foresters 1954), so far as can h 

d 



No - Name 

230 Douglas-Fir 

Western Hemlock 

230 Douglas-Fir 

Western Hemlock 

227 Western Redcedar - 
Western Hemlock 

224 Western Hemlock 

221 Red Alder 



Age 



Area 



Old 195 ha. (482 acres) 
Young 54 ha. (133 acres) 



Old 
Old 



177 ha. 

120 ha. 

2 ha. 



(437 acres) 

(296 acres) 

(4 acres) 
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548 ha. (1,352 acres) 

There are, in addition, 58 ha. (143 acres) 

classed as nonforested. This includes rock 

outcrops, subalpine meadow areas, and 

streamside brush fields. Vegetation types, 

as denned by Kuchler (1964) appear to in- 

clude: Type 2, Cedar - Hemlock - Douglas 

* ir Forest; Type 3, Silver Fir - Douglas Fir 

forest; Type 4, Fir - Hemlock Forest; and 

lype 52, Alpine Meadows and Barren. The 

natural area spans three major vegetation 

zones (Franklin and Dyrness 1969) the 

Isuga heterophylla, Abies amabilis, and T. 

mertensiana Zones. The T. mertensiana Zone 

is most poorly represented occurring only at 

highest elevations. 

The major tree species are Douglas-fir, 



tereu au 



and black cottonwood (Populus 
arpa) are sporadically represented in 
>as and along streams. 
bulk of the natural area is occupied 
:ed old-growth forests of Douglas-fir, 
i hemlock, and western redcedar grow- 
moderate to steep slopes. In these 
the Douglas-fir are scattered veterans 
175-cm. (50- to 70-in.) d.b.h. and ex- 
r 600 years in age. These specimens 
3 five to 10 per acre and make up 30 
>ercent of the forest volume. Western 
k and western redcedar are more 
)us, but they are generally smaller 
! and younger. Succession in these 
is toward a climax forest of western 
k. It is the only species reproducing 
i significant numbers (fig. NF-2). Typi- 
.erstory species are Polystichum muni- 
wberis nervosa, Linnaea borealis, Paci- 
v (Taxus brevifolia), Viola semper- 
Chimaphila umbellata, and Pyrola 
Acer circinatum is scattered but locally 
,nt. On driest slopes, Pyrola asanfolia 
ulthena shallon are found. 
young-growth forests dominated by 
s-fir and western hemlock occur as 
)atches and stringers. They are most 
ve along the western edge of the 
. area. 

fferent community is found on cool, 
>enches at lower elevations within the 
area (fig. NF-2). The overstory con- 
western hemlock, Douglas-fir, western 
ir, and Pacific silver fir. Reproduction 
3 of hemlock and Pacific silver fir indi- 
the climax forest will include at least 
ntage of both. The understory is much 
including Vaccinium alaskaense, Cor- 
nadensis, Rubus pedatus, Clintonia 
t, Oplopanax horridum, Athyrium filix- 
Blechnum spicant, Polystichum mu- 
Tiarella unifoliata, and Gymnocarp- 
~y opt ens. 

ligher elevations, within the Abies 
s Zone, the Douglas-fir and western 



species, nemiocK reproduction is 
sparse. Typical understory species are Cornus 
canadensis, Rubus pedatus, Clintonia uniflora, 
Vaccinium alaskaense, and Tiarella unifoliata. 

Finally, above about 1,375 m. (4,500 ft.), 
mountain hemlock replaces western hemlock 
as the major Pacific silver fir associate. These 
stands vary in understory characteristics 
from a relatively dense condition with well- 
developed, ericaceous shrub layers to a rela- 
tively open condition with a herbaceous under- 
story. Subalpine meadows of varying type are 
associated with these stands but have not 
been examined in detail (fig. NF-2). 

Mammals believed to utilize the tract as 
transients or residents are listed in table 
NF-1. 



HISTORY OF DISTURBANCE 

Human disturbance of the natural area has 
been and will probably continue to be minor 
because of its rugged and inaccessible char- 
acter. Removal of dead or hazardous trees has 
been carried out along the highway. A short 
nature trail from the highway to the base of 
several large trees has periodically been 
opened and human visitation has been con- 
fined to a hectare or so in this vicinity. 

Recent natural disturbances appear to have 
affected only limited areas within the tract. 
The occurrence of young stands of Douglas-fir 
indicates that portions of the natural area 
have been burned by wildfires during the last 
century. Avalanches have occurred in at least 
one drainage that of O'Leary Creek. 



RESEARCH 

The North Fork Nooksack Research Na- 
tural Area has been used as a sampling site 
in a study of the amount and composition of 
forest floors under medium-altitude, old- 
growth coniferous forests in Washington 
(Gessel and Balci 1965). No additional re- 
search is presently known to be in progress. 
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environmental gradients. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
include: Topography 15' Mount Shuksan, 
Washington, and Mount Baker, Washington, 
quadrangles, scale 1:62,500, issued by the 
U.S. Geological Survey in 1953 and 1952, 
respectively; and geology Geologic Map 
of Washington, scale 1:500,000 (Huntting 
et al. 1961). Either the District Ranger (Gla- 
cier Ranger District) or Forest Supervisor 
(Mount Baker National Forest, Bellingham, 
Washington) can provide details on the most 
recent aerial photo coverage and forest type 
maps for the area. 
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Scapanus orarius 
Scapanus townsendi 
Sorex bendirii 
Sorex cinereus 
Sorex obscurus 
Sorex palustris 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis keeni 
Myotis lucifugus 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Lepus americanus 
Ochotona princeps 
Aplodontia rufa 
Castor canadensis 
Clethrionomys gappcri 
Erethizon dorsatuw 
Entamias anwenus 
Entamias toivnsendi 
Glt.tnc.omys sabrhnix 
Marniota caligata 
Microtus longicattdns 
Microttis oregoui 
Microtns richardsoni 
Nt'otonia cincrca 
Ondatra zibethicus 
Peromysctis inanicidatKs 
Phenacomys intermedins 
Sijiiaptoniys bore alia 
Tamiascinnui donylasi 
Zapus triiiotatiat 
Cam's I at ran a 
Felix concolor 
Gido Inscitx 
Lntra catictdc'tiNitf 
Lynx rnfns 
Murtefi amencanu 
Mnstela enninea 
Mnsteln frenatu 
Mitstela viso)i 
Procyon lotot- 
Spilogale putorius 
Ursus americanus 
Vnlpes fnlva 
Cerviis canadensis 
Odocoileus h. coliitubianiis 
Orcamnos americanus 



coast mole 

Townsend mole 

marsh shrew 

masked shrew 

dusky shrew 

northern watershrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

long-eared myotis 

Keen myotis 

little brown myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

pika 

mountain beaver 

beaver 

Gapper red-backed vole 

porcupine 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

hoary marmot 

long-tailed vole 

Oregon or creeping vole 

Richardson vole 

bushy-tailed wood rat 

muskrat 

deer mouse 

heather vole 

northern bog vole 

chickaree 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

wolverine 

river otter 

bobcat 

marten 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

red fox 

wapiti or elk 

black-tailed deer 

mountain goat 
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BOUNDARY, NORTH FORK NOOKSACK RESEARCH NATURAL AREA 
SECTION LINE 



STREAM 

= HIGHWAY 



--=- SPUR ROAD 
* BENCH MARK 




I Mi. 



Figure NF-1.- North Fork Nooksack Research Natural Area, 
Whatcom County, Washington. 
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OCHOCO DIVIDE 
SEARCH NATURAL 
AREA 1 

terior mixed conifer (ponderosa 
tie, Douglas-fir, grand fir, and 
istern larch) forests and moun- 
in meadows typical of central Ore- 
n's Blue Mountains. 

Ochoco Divide Research Natural Area 
:ablished in July 1935 to exemplify the 

of ponderosa pine (Pinus ponderosa) 
>uglas-fir (Pseudotsuga menziesii) and 
id fir (Abies grandis), western larch 

occidentalism, and Douglas-fir, char- 
tic of midelevations in the Blue Moun- 
f central Oregon. The 777-ha. (1,920- 
;ract is located in Wheeler County, 
, and is administered by the Big Sum- 
anger District (Prineville, Oregon), 

National Forest. Its roughly rectan- 
hape includes portions of sections 28, 
31, and 33 and all of section 32, T. 12 S., 
., Willamette meridian. It is located 
10' N. latitude, and 120 20' W. longi- 
g. OD-1). 

ISSAND 
DMMODATIONS 

natural area is located about 48 km. 
les) northwest of Prineville on U.S. 
ly 26 or about 14 km. (9 miles) north- 
Ochoco Ranger Station on Forest 
1222 and 1204. Forest Road 1204 
through the southeastern corner of 
't. Access is good during summer, but 
reates difficulties during the winter. 

iption prepared by Dr. F. C. Hall, U.S. 
ent of Agriculture, Forest Service, Region 6, 
, Oregon. 



Public accommodations are available in Prine- 
ville or in primitive forest camps in the 
vicinity of the natural area. 

ENVIRONMENT 

The Ochoco Divide Research Natural Area 
varies in elevation from 1,250 to 1,650 m. 
(4,100 to 5,400 ft.). Topography varies from 
undulating to rolling. The tract is located at 
the upper edge of an uplifted plateau and is 
underlain primarily by Clarno formation 
materials (Baldwin 1964). These late Eocene 
to early Oligocene deposits include rhyolite 
and basalt flows, tuffs and breccias, as well as 
some tuffaceous sedimentary rocks. 

A modified continental climate prevails. 
Most precipitation occurs as snow during the 
cool, partly cloudy winter. Summers are 
warm, generally low in precipitation and 
largely cloudless. One to 3 months of drought 
are common. Climatic data from Ochoco 
Ranger Station located at 1,200 m. (3,980 ft.) 
in a valley 11 km. (7 miles) to the southeast 
are as follows (U.S. Weather Bureau 1965): 



Mean annual temperature 6.2 C. (43.1F.) 

Mean January temperature -4.3 C. (24.3F.) 

Mean July temperature 16.3 C. (61.4 C F.) 

Mean January minimum 

temperature 9.9C. (14.2F.) 

Mean July maximum temperature . .27.8C. (82.1F.) 

Average annual precipitation 490 mm. (19.3 in.) 

June through August 

precipitation 76 mm. (3.0 in.) 

Average annual snowfall 175 cm. (69.0 in.) 



Precipitation is higher and temperatures 
lower on the natural area itself. 

Soils on the area have not been mapped or 
described. Forest soils are developed from 
aerially deposited volcanic ash over buried 
soil profiles (Hall 1967). They resemble Gray 
Wooded soils and are not podzolized. 
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Grand fir -western larch- 
Douglas-fir forests 

Wet and dry meadows 

Grasslands 

Western juniper - 
bunchgrass savannas 



oo / na. (833 acres) 

335 ha. (828 acres) 
34 ha. (85 acres) 
39 ha. (94 acres) 

32 ha. (80 acres) 



in 



and shallow 
They are dominated by 
juniper with bitter cherry 
te), and Idaho fescue 
Past livestock use 



ar 



. 



the range to a n y ave de ' 






Western Junker K t . S ,f F ^ 238 
Juniper StepprWo^an/T? 161 "! Type 24 ' 
located within an ^v " atural area 
- Zone 



use has also altered vewteSm 
m this meadow which might be ~ 
to be in fair range condition. 

A , .^f USe the area as summer rante 



area as ^ 
provided in table OD-L 



MM? H ' STORY OF DISTURBANCE 



e in dicate ground 
the 



These stands have 



1 v^o,, nas suggested that ponderosa 
Pine/pmegrass communities constitute a fire 

e-rn^ are shiftin with fire contralto 

K ana nr and Douglas-fir climax. Dominance 
qw r !? roduction in this plant community 
substantiates this hypothesis. 

for, me tree cuttin & apparently for jumper 
lenceposts, occurrpri mo a. 

, ' ^'-uiiea many years ago in the 

western juniper communities. A minor 

Ground v^* ^ three apedi! ^ t f ^ ber was ^ - connection with 
stand of Bromus vulLZ, ^ rately s P a ^e ^rt Ton e ^ ration work in the southwestern 
Pinegrass, r - ' Arni ca r.n^f^^. P r wonofthe' 



in tree composH on 
fir to a mi of 



es ' 
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about 1966 
Domestic livestock grazed portions of the 

sPo^T . area between 188 an ^ 1963. Various 

egments of the tract were included in three 

grazing units - Nature Creek, Carrol Glade, 



rids 01 sneep lor lour muiiuia ui une 

umbers were gradually reduced, and 
30 to 1960 one band continued to use 
L. Sheep and cattle grazed the Carrol 
razing unit from 1880 to 1962 when 
acres of the natural area included in 
izing unit was fenced off. This ur,e 
d of from 300 to 500 cattle from 1230 
and one band of sheep, between July 
September 30 from 1940 to 1962. A 
iveway along the eastern edge of this 

unit had considerable influence on 
ern of grazing use. The Carrol Butte 
unit included about 400 acres of the 
area and, until 1960, had a pattern 

use comparable to the Nature Creek 
3 summarize the effects of grazing, 
3ars to have affected the composition 
aunities with a high proportion of 
lalatable species, such as the western 
and moist meadow types. It does not 
,o have severely affected ground vege- 
i the forest communities. 

.g claims in the southern half of the 
used disturbance of soil and vegeta- 
wever, these claims are not currently 
'he area has recently been withdrawn 
neral entry. 



isearch is known to have been con- 
within the natural area. However, 
mmunities similar to those found on 
:ral area were described and charac- 
in Hall's (1967) extensive study of 
ion of the Blue Mountains. 

atural area provides interesting op- 
ies to evaluate: (1) biomass produc- 
ffected by soils and topography under 
macroclimate; (2) natural forest suc- 
following control of ground fires; 
5 and nongame animal habitat in the 
of logging. 



iNu special topographic or geologic maps 
are available for the natural area which are 
sufficiently detailed to be useful. Either the 
District Ranger (Big Summit Ranger Dis- 
trict) or Forest Supervisor (Ochoco National 
Forest, Prineville, Oregon) can provide de- 
tails on the most recent aerial photo coverage 
of the area. 
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Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



sorex ooscitms 
Sorex palustris 
Sorexpreblei 
Sorex vagrans 
Antrozous pallidus 
Eptesicusfuscus 

Lasionycterisnoctivac/ans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis subulatus 
Myotis thysanodes 
Myotis volans 
Myotis yuvianensis 
Pipistrellus hesperus 
Plecotus townsendi 
Lepus americanus 
Castor canadensis 
Clethrionomys c/apperi 
Erethizon dorsatum 
Eutamias amoenus 
Marmotaflaviventris 
Microtus longicaudiis 
Microtus montanus 
Microtus richardsoni 
Neotoma tinerea 
Peromyscus maniculatus 
Phenacomys intermedium 
Spermopkilus beldingi 
Spermophilus lateralis 
Tamiasdurus douglasi 
Tlwmomys talpoides 
Zapus princeps 
Canis latrans 
Felis concolor 
Lynx canadensis 
Lynx rufus 
Maries americana 
Martes pennanti 
Mephitis mephitis 
Mustela erminea 
Mustelafrenata 
Mustela vison 
Procyon lotor 
Spilogale putoriics 
Taxidea taxus 
Ursus americanus 



Cervus canadensis 
Odocoileus h. hemionus 



dusky shrew 
northern water shrew 
Preble shrew 

wandering shrew 
Pallid bat 

big brown bat 
silver-haired bat 
hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

small-footed myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

western pipistrel 

Townsend big-eared bat 

snowshoe hare 

beaver 

Gapper red-backed vole 

porcupine 

yellow-pine chipmunk 

yellow-bellied marmot 

long-tailed vole 

mountain vole 

Richardson vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

fielding ground squirrel 

mantled ground squirrel 

chickaree 

northern pocket gopher 

western jumping mouse 

coyote 

mountain lion or cougar 

Canadian lynx 

bobcat 

marten 

fisher 

striped skunk 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

badger 

black bear 

red fox 

wapiti or elk 

mule deer 
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Figure OD-2.- Vegetation types in the Ochoco Divide 
Research Natural Area. 
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OLALLIE RIDGE 

RESEARCH NATURAL 

AREA 1 

Subalpine mosaic of mountain mea- 
dows and true fir - mountain hem- 
lock forest on some ridgetops in the 
western Cascades of Oregon. 

The Olallie Ridge Research Natural Area 
was established on January 9, 1963, to pro- 
vide examples of the mountain meadow and 
true fir (Abies spp.) - mountain hemlock 
(Tsuga mertensiana') communities found on 
high ridges in the western Cascades of Ore- 
gon. The 292-ha. (720-acre) tract is located 
in Lane County, Oregon, and is administered 
by the McKenzie Bridge Ranger District 
(McKenzie Bridge, Oregon), Willamette Na- 
tional Forest. The natural area is in two 
blocks each occupying the summit area of a 
ridgetop peak. The irregular boundaries (fig. 
OR-1) generally follow contour lines. The 
natural area is located in portions of sections 
3, 4, 5, 8, 9, and 10, T. 17 S., R. 6 E., Willa- 
mette meridian, at 4406' N. latitude and 
122 05' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

The Olallie Ridge Research Natural Area 
can only be reached on foot. Several main- 
tained trails penetrate or border portions of 
the tract. To reach the vicinity, turn south 
off of U.S. Highway 126 (McKenzie River 
Highway) onto the South Fork Road (Forest 
Road 1663). Follow this road and then the 
East Fork Road (Forest Road 1778) to the 



1 Description prepared by Dr. J. F. Franklin, U.S. 
Department of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 
Forestry Sciences Laboratory, Corvallis, Oregon. 



trail heads for either Forest Trails 3326 or 
3312, located on the slopes below the natural 
area. These trails provide the quickest access 
and require from 1 to 2 l /z miles of foot travel 
to reach the natural area. 

The nearest commercial accommodations 
are at Blue River or McKenzie Bridge along 
U.S. Highway 126. There are numerous im- 
proved public campgrounds along the McKen- 
zie River and the South Fork of the McKenzie 
River, as well as a primitive campsite in the 
saddle between the two units of the natural 
area. 



ENVIRONMENT 

The Olallie Ridge Research Natural Area 
occupies summits of two peaks on a major, 
north-south trending ridge (fig. OR-2). Slopes 
are generally steep to moderate, and rock 
outcrops are common. There are no perma- 
nent streams or ponds within the natural area. 
Elevations range from about 1,341 to 1,686 
m. (4,400 to 5,530 ft.) at the summit of 
O'Leary Mountain in the west unit and from 
1,463 to 1,725 m. (4,800 to 5,660 ft.) on the 
summit of Horsepasture Mountain in the 
east unit. 

The natural area lies within a geologically 
older (Eocene to Miocene) part of the Cascade 
Range known as the western Cascades (Peck 
et al. 1964; Williams 1957). The pyroxene 
andesites which dominate belong to the Sar- 
dine formation of Miocene age. Basalt, dacite, 
and various types of volcanic tuffs and brec- 
cias may also be present. Some data on 
lithology and petrography of the bedrock are 
found in Peck et al. (1964). 

A cool, wet climate prevails. Summers are 
relatively dry; much of the heavy winter 
precipitation accumulates in snowpacks which 
probably attain maximum depths of 1 to 3 m. 
(3 to 9 ft.). The nearest climatic station 
(McKenzie Bridge) is at such a low elevation 
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(80 in.). 

Soils in the natural area have not been 
mapped or described. Forest soils are typically 
weakly developed Brown Podzolics developed 
at least partially in surficial layers of aeolian- 
deposited volcanic ash. Soils under the non- 
forested communities tend to be shallow and 
stony. 

BIOTA 

Approximately 118 ha. (290 acres) of the 
Olallie Ridge Research Natural Area are 
occupied by nonforested communities, includ- 
ing both meadow- and shrub-dominated types. 
The remaining area can be assigned to SAF 
forest cover types (Society of American For- 
esters 1954) as follows: 



No. 



205 



Name 



Area 



Mountain Hemlock - 

Subalpine Fir 130 ha. (325 acres) 

229 Pacific Douglas-Fir 33 ha. (82 acres) 

211 White Fir 9 ha. (23 acres) 

Kuchler's (1964) types represented include 
Silver Fir - Douglas Fir Forest (3), Fir - 
Hemlock Forest (4), and possibly, Grand Fir - 
Douglas Fir Forest (14), and Alpine Meadows 
and Barren (52). The natural area is located 
within the Abies amabilis Zone of Franklin 
andDyrness (1969). 

The most outstanding features of the Olallie 
Ridge Natural Area are the nonforested 
communities which occupy a variety of habi- 
tats and support a rich flora. During a study 
of disjunction and endemism, Hickman (1968) 
examined the vascular plant flora of over 42 
peaks; he found that Horsepasture Mountain 
is one of the most floristically diverse areas 
in the entire western Cascades. Hickman pro- 
vides- a checklist of species found on both 
Horsepasture and O'Leary Mountains; it 
includes at least 30 disjunct species of phyto- 
geographic significance. 

There are a variety of rock outcrop and 
meadow community types within the natural 



communities are found on outcrops or steep 
open slopes of north aspect where snow accu- 
mulations reach considerable depth in winter. 
Characteristic species include Claytonia lan- 
ceolata, Luetkea pectinata, Orogenia fusi- 
forma, Erythronium grandiflorum, and Mer- 
tensia bella. The Rocky Melt Seep community 
occurs where snowmelt trickles over rock 
outcrops, particularly on south-facing slopes; 
such habitats are dry after midsummer. Typi- 
cal species include Dodecatheonjeffreyi, Lew- 
isia triphylla, Mimulus brewerii, M. guttatus, 
Scixifraga occidentalis var. rufidula, and Gayo- 
phytum humile. 

The Wet Meadow community is one of the 
more extensive in the natural area. It is found 
on habitats with a constant moisture source 
and relatively deep soil. Veratrum mride, 
Senecio triangularis, and Valeriana sitchensis 
are characteristic dominants. Associated spe- 
cies include Ribes bmcteosum, Rubus spec- 
tabilis, Mitella breweri, Ligusticum grayi, 
and Hydrophyllumfendleri, and H. tenuipes. 

The Mesic Meadow community is also well 
represented. It is dominated by herbaceous 
perennials which have sufficient time to set 
seed in early summer before moisture supplies 
are exhausted. Typical dominants are Rubus 
parviflorus, Pteridmm aquilinum, and Rud- 
beckia occidentalis. Associated species include 
Erigeron aliceae, Lupinus latifolius, Ribes 
binoininatum, R. viscosissimuni, Polygonum 
phytolaccaefolium, Cirsium centaurea, Mer- 
tensia paniculata, Vicia americana var. trun- 
cata, Epilobiiim angustifolium, and Gayo- 
phytum hit mile. 

A third common meadow type is the Sub- 
alpine Xeric Meadow community which is 
found on habitats intermediate between the 
mesic meadows and the dry, rocky surround- 
ing areas. Representative species include 
Gilia aggregata, Collomia linearis, Gayophy- 
tum diffusum var. parviftorum, Orthocarpus 
imbncatus, Luina stricta, Polygonum mini- 
mum, P. douglasii, Navarretia divaricata, 
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'ntegrifolia, and Phacelia heterophylla. A 
closely associated community is confined to 
ridges of rapidly weathering rock (Fine Gravel 
Scree). Many of the species common in the 
eerie meadow community occur here, as well 
is Lotus nevadensis, Sedum oregonense, and 
Sanicula graveolens, 

Outcrop Ridge communities are found 
tfhere mass wasting of small fragments has 
produced outcroppings of small patches of 
Darent rock which are barely exposed and 
eroded parallel to the general slope of the 
irea. Many species root in the weathered 
tracks of the outcrops or pockets of finer 
naterial: Delphinium menziesii var. pyrami- 
lale, Castilleja hispida, Penstemon procerus 
/ar. brachyanthus , Sedum stenopetalum, S. 
liver gens, Eriophyllum lanatum, Arctosta- 
mylos nevadensis, Haplopappus hallii, Silene 
louglasii, Comandra umbellata, Lomatium 
nartindalei, Sanicula graveolens, Eriogonum 
imbellatum, E. composition, Juniperus com- 
nunis, Erigeron foliosus var. confinis, Are- 
laria capillaris var. americana, Erysimum 
isperum, Antennaria rosea, Phacelia hetero- 
mylla, Anaphalis margaritacea, and Pen- 
\temon cardiuellii. A few areas typifying the 
/ertical Outcrop community are present. 
Species adapted to these exposed environ- 
nents include Saxifraga bronchialis var. ves- 
lertina, Penstemon rupicola, Selaginella wal- 
acei, Erigeron cascadensis, Polemonium pul- 
'hernmum, Saxifraga caespitosa, and Heu- 
'hera micrantha. 

Tree species found within the natural area 
nclude mountain hemlock, Pacific silver fir 
Abies amabilis), noble fir (Abies procera), 
vestern hemlock (Tsuga heterophylla), white 
ir (Abies concolor), subalpine fir (Abies lasio- 
cn-pa), and western white pine (Pinus monti- 
'ola). All of the forests are relatively young 
n age (less than 130 years) and small in size; 
brest inventories of the area place all stands 
n either pole (maximum 28-cm. or 11-in. 
l.b.h.) or small sawtimber (maximum 53-cm. 
>r 21-in. d.b.h.) size classes. 



on reproductive 
success in closed forest stands. The under- 
story is typically poor in shrubs and relatively 
rich in herbaceous species. Common under- 
story plants include Achlys triphylla, Cornus 
canadensis, Clintonia uniflora, Pyrola se- 
cunda, Viola sempervirens, Rubus lasiococ- 
cus, Vaccinium membranaceum , Osmorhiza 
chilensis, and Arnica sp. 

On the dry, south-exposed slopes, forests 
are more typically dominated by Douglas-fir 
or white fir or both; Pacific silver fir often 
dominates the tree reproduction in these 
stands. Typical understory plant species in- 
clude Symphoricarpos spp., Chimaphila um- 
bellata, vine maple (Acer circinatum), Pyrola 
picta, Rosa gymnocarpa, Pteridium aquili- 
num, Achlys triphylla, Smilacina sessilifolia, 
and Vaccinium membranaceum. 

In addition to meadows and forests there 
are significant areas occupied by shrub- 
dominated communities. These are typically 
found on wet sites adjacent to meadows or 
forests, on steep, north-facing slopes, and on 
talus associated with rock outcrops. Sitka 
alder (Alnus sinuata) is the common domi- 
nant on wetter substrates and north slopes 
where it forms dense thickets. Hickman (1968) 
considered this community to be a phase of 
his Wet Meadow type; they certainly are fre- 
quently associated with wet meadows and 
actually intergrade with them in some situa- 
tions where the alder stems are more scattered. 
Deep winter snow accumulations and exten- 
sive snow creep cause strong bowing of the 
3 to 5 m. (10 to 16 ft.) tall stems. In a nearby 
area the occurrence of these stands has been 
related to high soil water tables due to a 
nearly impervious subsoil 2 , but in other re- 
gions they are associated with recurrent 
avalanches. Vine maple dominates the shrub 
communities on drier sites, and both species 
occasionally occur as codominants in mixed 

2 Unpublished soil survey data from the H. J. 
Andrews Experimental Forest on file at USDA For- 
est Service, Forestry Sciences Laboratory, Corvallis, 
Oregon. 
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deer (Odocoileus hemionus columbianus) and 
Roosevelt elk (Cervus canadensis roosevelti). 
Other mammals believed to occur within the 
natural area as residents or transients are 
listed in table OR-1. 

HISTORY OF DISTURBANCE 

The dominance of 130-year-old stands indi- 
cates the area has been subject to at least 
occasional fires, the last major one occurring 
in the mid-1800' s. There are extensive areas 
of dead subalpine fir in and around the wet 
meadows which are probably the result of 
infestations of balsam woolly aphid over the 
last decade (Franklin and Mitchell 1967). 

The natural area was intensively used as a 
sheep range until about the middle of the 
1930's. There is still evidence of sheep camps 
around some grassy openings. Meadow compo- 
sition has undoubtedly been strongly influ- 
enced by overgrazing of sheep. 

RESEARCH 

Extensive observations of the flora and 
plant communities of O'Leary and Horse- 
pasture Mountains were made during Hick- 
man's (1968) study of disjunction and en- 
demism in the western Cascades of Oregon. 
His findings of floral diversity and community 
types have already been highlighted; for more 
complete information, see his original paper 



provides an unusual opportunity for studying 
subalpine meadow-forest mosaics. Possible 
studies include variation in community com- 
position, structure, productivity, and succes- 
sion in relation to environmental factors. It 
is also an important refugium for disjunct 
populations of numerous plant species. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural area 
are: Topography 15' McKenzie Bridge, 
Oregon quadrangle, scale 1:62,500, issued by 
the U.S. Geological Survey in 1955; and 
geology Reconnaissance Geologic Map 
and Sections of the Western Cascade Range, 
Oregon, North of Latitude 43 N., scale 
1:250,000 (Peck et al. 1964), Geologic Map of 
the Central Park of the High Cascade Range, 
Oregon (Williams 1957), and Geologic Map 
of Oregon West of the 121st Meridian, scale 
1:500,000 (Peck 1961). Either the District 
Ranger (McKenzie Bridge Ranger District) 
or Forest Supervisor (Willamette National 
Forest, Eugene, Oregon) can provide" details 
on the most recent aerial photo coverage and 
forest type maps for the area. 



3 Research by Dr. J. M. Trappe, U.S. Department 
of Agriculture, Forest Service, Pacific Northwest 
Forest and Range Experiment Station, Forestry 
Sciences Laboratory, Corvallis, Oregon. 
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Scapanus orarins 

Sorex bendirii 

Sorex pahistris 

Sore.r trowbridgii 

Sorex va.yra.ns 

Eptesicus fHscns 

Lasionycteris noctivayans 

Lasiurus borcalis 

Lasiums cinereus 

Myotis californicus 

Myotis evotis 

Myotis lucifnyus 

Myotis thysanodes 

Myotis volans 

Myotis yumanensis 

Plecotus townsendi 

Lepus americanus 

Ochotona princeps 
Aplodontia ntfa 
Arborimits lonyicaudus 
Clethrionomys californicus 
Ercthizon dorsatum 
Entumias amoenus 
Eiitamias townsendi 
Glaucomys sabrinas 
Microtus lonc/icaudus 
Microtiifs oreyoni 
Microtus richurdsoni 
Microtus townsendi 
Neotoiua cinerea 
Pcroniyscus inaniculatus 
Phenacoiuys intermedium 
Tutniasi'iuriis duitylasi 
Thomoinys inazaitia 
Zapns trinotatus 
Cams latrans 
Canis lupus 
Felis concolor 
Gitlo I use us 
Lynx ritfus 
Martes americana 
Mart es pennant i 
Mitstcla cnninea 
Mitstelafrenata 
Mustela visoii 
Procyon lotor 
Spiloyale put onus 
Ursus americanus 
Cervus canadensis 
Odocoileus h. hcniionus 



coast mole 

marsh shrew 

northern water shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

pika 

mountain beaver 

red tree vole 

California red-backed vole 

porcupine 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Richardson vole 

Townsend vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

chickaree 

Mazama pocket gopher 

Pacific jumping mouse 

coyote 

wolf 

mountain lion or cougar 

wolverine 

bobcat 

marten 

fisher 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

wapiti or elk 

mule deer 
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Figure OR-1.- Olallie Ridge Research Natural Area, 
Lane County, Oregon^ 
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Figure OR-2. Natural features of Olallie Ridge Research 
Natural Area. Upper left: Stand of noble fir, Pacific 
silver fir, and mountain hemlock typical of closed forest 
areas on cool, northerly exposed slopes. Upper right: 
Stand of Douglas-fir, grand fir, and western white pine 
typical of closed forest areas on drier, southerly aspects. 
Center left: Grassy opening typical of those found inter- 
spersed through forested areas on dry south slopes. 
Center right: Southeastern slopes of O'Leary Mountain; 
note the forest-meadow mosaic typical of southerly 
exposures and open nature of the true fir stand on the 
northeast slope. Bottom: Northwestern slopes of Horse- 
pasture Mountain showing true fir-mountain hemlock 
stands and a wet meadow area surrounding a com- 
munity of Sitka alder; note the numerous subalpine firs 
near the summit of the mountain which have been killed 
by insects. 



PATAHA BUNCHGRASS 

RESEARCH NATURAL 

AREA 1 

A grassland-forest mosaic of blue- 
bunch wheatgrass and Douglas-fir 
communities located at the northern 
edge of the Blue Mountains in south- 
east Washington. 

The Pataha Bunchgrass Research Natural 
.rea was established in December 1968 as an 
sample of mountain bunchgrass vegetation 
:curring at the transition from coniferous 
rest to steppe vegetation. The 20.7-ha. (51- 
sre) tract is located in Garfield County, 
Washington, and is administered by the Pom- 
;oy Ranger District (Pomeroy, Washington), 
matilla National Forest. It is located in the 
'W V4 of section 1, T. 9 N., R. 42 E., Willamette 

teridian, at 4617'N. latitude and 11730'W. 
>ngitude. 

.CCESSAND 
.CCOMMODATIONS 

Access is via State Highway 128 from Pom- 
oy to the junction with Forest Road No. N-94 
ron Spring Road), a distance of 22 km. (14 
iles). Road N-94 passes along the eastern 
de of the tract (fig. PB-1). Access during 
immer is good but becomes difficult during 
.e winter. Public accommodations are avail- 
)le in Pomeroy or about 9 km. (6 miles) 
'Uth of the tract at Big Springs Forest Camp. 

NVIRONMENT 

The Pataha Bunchgrass Research Natural 
rea has a mean elevation of 1,372 m. (4,500 



1 Description prepared by Dr. F.C. Hall, U.S. De- 
rtment of Agriculture, Forest Service, Region 6, 
rtland, Oregon. 



ft.) with a total variation of about 60 m. (200 
ft.) . Topography varies from flat to steep where 
it forms an upper part of the slope adjacent to 
Pataha Creek. The tract is located on the 
edge of a dissected plateau straddling the 
transition from the flat plateau top to steep 
canyon slopes. Columbia River basalts un- 
derlie the entire area. They have been up- 
lifted and severely dissected by natural ero- 
sion. 

A modified maritime climate prevails. Most 
precipitation occurs as snow during the cool, 
cloudy winter. Summers are warm, generally 
low in precipitation and largely cloudless. 
One to 3 months of drought are common. 
Climatic data from Peola, located 3 km. (2 
miles) to the north are as follows (U.S. Weath- 
er Bureau 1956): 



Mean January temperature 7C. (20F.) 

Mean July temperature 20C. (65F.) 

Average annual precipitation 584 mm. (23.12 in.) 

June through August 

precipitation 100 mm. (3.94 in.) 

Average annual snowfall 229 cm. (90.00 in.) 



Soils on the area have not been mapped 
recently; the Waha, Underwood, and Helmer 
soil series are possibly present (Washington 
Agricultural Experiment Stations 1954). Soil 
descriptions obtained at the time of the guide- 
book field examination are as follows: 

(1) A shallow Lithosol with little profile de- 
velopment located on a plateau top of 0- to 
5-percent slope and occupied by a bluebunch 
wheatgrass (Agropyron spicatum)-ldaho fes- 
cue (Festuca idahoensis) community: 



A to 15 cm. Very dark brown (10 YR 

2/2 moist, 2/3 dry) silt loam; 
slightly plastic, slightly stick- 
y, with moderate, very fine 
subangular blocky structure; 
pH 6.7. 
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Bedrock 25 cm. + 



Poorly cracked; evidence of 
restricted moisture drainage. 



(2) A very shallow Lithosol with little pro- 
file development located on a 20-percent 
slope at the transition from plateau top to 
steep sideslope and occupied by a Sandberg's 
bluegrass (Poa sandbergii)-b\ueb\mch wheat- 
grass community: 

A to 10 cm. Dark brown (7.5 YR 2/2 

moist, 3/2 dry) gravelly silt 
loam; slightly plastic, slight- 
ly sticky with weak, very 
fine granular structure; pH 
6.8; 30- to 40-percent gravel. 

B 10 to 20 cm. Dark brown (7.5 YR 2/2 wet, 

3/2 dry) very stony silt loam; 
slightly plastic, slightly stick- 
y with weak, very fine granu- 
lar structure; pH 6.8; 90- to 
95-percent stone. 

Bedrock 20 cm. + Poorly cracked; evidence of 
restricted drainage. 

(3) Profile with moderate development on 
steep (60- to 80-percent) southerly slope oc- 
cupied by bluebunch wheatgrass community: 

A to 20 cm. Dark brown (7.5 YR 2/2 

moist, 3/3 dry) gravelly loam; 
slightly plastic, non -sticky 
with weak, very fine granular 
structure; pH 6.8; 30- to 40- 
percent gravel. 

20 to 50 cm. Dark brown (7.5 YR 2/2 
moist, 3/2 dry) gravelly silt 
loam; plastic and slightly 
sticky with moderate, fine 
subangular blocky structure; 
pH 6.9; finely vesicular when 
dry; 20- to 40-percent stone, 
20- to 30-percent gravel. 

50 to Go cm. Dark brown (7.5 YR 3/2 
moist, 4/4 dry) gravelly silt 
loam; plastic and slightly 
sticky with moderate, fine 
subangular blocky structure; 
pH 6.8; vesicular when dry; 
20- to 40-percent stone, 20- 
to 30-percent gravel. 

Bedrock 65 cm. + Poorly cracked; evidence of 
clay depositions. 
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BIOTA 

Estimated areas by community types are: 

Name Area 

Af/i'opyroii. KpicatitnilPoa 

samlbcrgli 13 ha. (33 acres) 

Psendotsnga menziesii-Abies 

gt'andislVctccininm 

ineinbranacen ni 7 ha. (18 acres) 

The forest stands probably are assignable to 
SAF forest cover Type 210, Interior Douglas- 
Fir (Society of American Foresters 1954), 
and Kiichler's (1964) Type 14, Grand Fir- 
Douglas Fir Forest. The grasslands best fit 
Kuchler's (1964) Type 51, Wheatgrass-Blue- 
grass. The area would fall within a ponderosa 
pine (Pinus ponderosa) Zone if it were pres- 
ent in this area. However, most vegetation in 
the Blue Mountains is strongly affected by 
topography and soils, and this tract is an ex- 
cellent example. South slopes represent an 
upper elevational extension of the bunchgrass 
steppe, and north slopes represent a lower 
elevational extension of fir forest. 

Bluebunch wheatgrass dominates the 
bunchgrass stands (fig. PB-2). The relative 
position of wheatgrass in the plant commu- 
nity varies with soils and topography. On the 
plateau, it tends to dominate in both density 
and volume with Idaho fescue and Sand- 
berg's bluegrass as constant and important 
associates. Eriogonum heracleoides, Lupinus 
sericeus, Erigerort eat on i, E. bloomeri, Bal- 
sam orhiza serrata, and Achillea millefoUum 
are commonly present. On the transition from 
plateau to steep slopes, bluebunch wheat- 
grass codominates with Sandberg's blue- 
grass while L. sericeus, E. eatoni, E. bloomeri, 
and B, serrata are present. Bluebunch wheat- 
grass again dominates in both density and 
volume on steep south slopes. Sandberg's 
bluegrass and Idaho fescue are clearly sub- 
ordinant in density and volume. Associated 
species are different, including Berberis 




rassland on rather deep soil, which Idaho 
jscue clearly dominates. Associated species 
re Poa pratensis and Bromus tectorum. 

Most of the seven forested hectares (18 
cres) represent serai stages of the Abies 
raudislVaccinium membranaceum associ- 
tion (Hall 1967). Douglas-fir (Pseudotsuga 
tenziesii') dominates the tree overstory with 
:casional ponderosa pine (fig. PB-2). Re- 
roduction is largely grand fir (Abies grandis). 
round vegetation is dominated by Vaccini- 
m membranaceum and pinegrass (Cala- 
<agrostis rubescens} associated with species 
ich as elk sedge (Carex geyeri), Hieracium 
'biflonint, Lupinus latifolius, and several 
ell-developed colonies of the orchid Cy- 
npedium montanum. 

A Pi nits pouderosalCalamagrostis mbes- 
'iix community forms an interrupted transi- 
onal band between grassland and Douglas- 
r forest (fig. PB-2). Ponderosa pine clearly 
)minates and exhibits an open growth form 
ith living branches extending within 3 m. 
.0 ft.) of the ground. Pinegrass strongly 
miinates ground vegetation, with other spe- 
es such as Spirea lucida, elk sedge, Lupinus 
tifolius, and Achillea millefolium as corn- 
on associates. Reproduction of Douglas-fir 
id grand fir is sporadic despite an abun- 
int, adjacent seed source, suggesting this 
ne community is reasonably stable succes- 
onally. 

Mammals believed to utilize the tract as 
isidents or transients are listed in table PB- 

Elk (Cerrus canadensis] use the area as 
inter range and occasionally as spring or 
11 range during deeper snowfall. In general, 
ey tend to move off the tract sufficiently 
-rly in the spring that grazing damage to 
asses is prevented. Most forbs seem un- 
ilatable to elk in this area. 

ISTORY OF DISTURBANCE 

Fire scars on ponderosa pine indicate pe- 
odic ground fires prior to initiation of fire 
ntrol programs in 1910. Lack of dominant 
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time. Sufficient grass volume is present on 
the grassland to carry a fire so one should as- 
sume it has been burned. Fire scars suggest 
the last fire was about 1890. 

Domestic livestock grazed the tract to some 
extent between 1890 and 1945, when live- 
stock numbers in the allotment were reduced. 
Topography and lack of water have precluded 
extensive or heavy livestock use. The area 
has probably not been significantly altered 
by grazing. 

RESEARCH 

Vegetation and soil descriptions and envi- 
ronmental notes for the grasslands on the 
plateau top, a steep south slope, and the 
transitional area are available. 2 Vegetation 
analysis utilized the "three step method" in 
which a 1.9-cm. or %-in. loop is placed 100 
times along each of two transects and on 
which vegetation or ground cover notes are 
made. Reconnaissance notes are also avail- 
able for the forest vegetation. 

The natural area provides interesting re- 
search opportunities on (1) effects of game 
use on bunch grass vegetation; (2) factors 
responsible for the mosaic pattern of forest 
and nonforest communities; (3) variation in 
bunchgrass communities from flat plateau to 
steep slopes; and (4) biomass production as 
affected by soils and topography under a 
single macroclimate. 

MAPS AND AERIAL 
PHOTOGRAPHS 

No special topographic or geologic maps 
are available for the natural area which are 
sufficiently detailed to be useful. Either the 
District Ranger (Pomeroy Ranger District) or 
Forest Supervisor (Umatilla National Forest, 



2 Research by Dr. F.C. Hall, Division of Range and 
Wildlife, U.S. Forest Service, P.O. Box 3623, Portland, 
Oregon. 
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Insectivora 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scapanus orarins 
Sot-ex mematni 
Sot-ex paliistns 
Sot-ex preblei 
Sorex vagrans 
Antrozous pallidns 
Eptesicus fnscus 
Lasionycteris noctivagans 
Lasiitrus cinereus 
Myotis californicns 
My otis evotis 
Myotis lucifiigas 
Myotis siibitlatits 
Myotis thysanodes 
Myotis volans 
Myotis yunianensis 
Pipistrellns hespems 
Plecotus townsendi 
Lepus americanns 
Lepns califomicus 
Sylvilagus niittaUi 
Clcthnonomys gappcri 
Erethizon dorsatum 
Entatnias uinoenns 
Glauco)iiys sabrinus 
Microtus longicaudns 
Microtus uiontatius 
Microtus ricka rdsoni 
Neotoma cinerea 
Peroniyscus manic ulut us 
Plienacomys intennedius 
Sperinophilna colitinbianns 
Spennophilus lateral in 
TfDiiiascinrus hudsouiciis 
Thoinoniyit talpoiden 
Zapus princeps 
Cu>iis latrans 
Pel is con color 
Lynx canadensis 
Lynx rufiis 
Metrics americaiia 
Martcs pennanti 
Mephitis mephitis 
Mnstelct enninect 
Mnstela frenata 
Mnstela vison 
Procyo>i lotor 
Spilogale pittoriux 
Taxidea tuxns 
Ursits ainericanus 
Cervus canadensia 
Odocoileiis h. hemionns 



coast mole 

Merriam shrew 

northern water shrew 

Preble shrew 

wandering shrew 

pallid bat 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

small-footed myotis 

fringed myotis 

long-legged myotis 

Yum a myotis 

western pipistrel 

Townsend big-eared bat 

snowshoe hare 

black-tailed jack rabbit 

mountain cottontail 

Gapper red-backed vole 

porcupine 

yellow-pine chipmunk 

northern flying squirrel 

long-tailed vole 

mountain vole 

Richardson vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

Columbian ground squirrel 

mantled ground squirrel 

red squirrel 

northern pocket gopher 

western jumping mouse 

coyote 

mountain lion or cougar 

Canadian lynx 

bobcat 

marten 

fisher 

striped skunk 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

badger 

black bear 

wapiti or elk 

mule deer 
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BOUNDARY, PATAHA BUNCHGRASS 

RESEARCH NATURAL AREA Sec. 1, T. 9 N., R.42 E. W.M. 

RQAD 660 1 3 20 2640 Ft. 

FENCE 20! 402 805m. 



Figure PB-].- Pataha Bunchgrass Research Natural Area, 
Garfield County, Washington. 



Figure PB~2.~ Natural features of Pataha Bunchgrass Research 
Natural Area. Upper left: Flat plateau top with blue- 
bunch wheatgrass-Sandberg's bluegrass community on 
soils 3 to 4 dm. (12 to 18 in.) deep. Upper right: Topo- 
graphic break from plateau to steep slopes occupied by 
community of Sandberg's bluegrass and low-density 
bluebunch wheatgrass growing on shallow soil 2 to 3 
dm. (8 to 12 in.) deep. Lower left: Steep (60-percent), 
south slope occupied by bluebunch wheatgrass commu- 
nity with scattered Sandberg's bluegrass growing on 
deep, colluvial soil. Lower right: North-slope forest stand 
on Abies grandis/Vaccinium membranaceum habitat 
type with Douglas-fir, occasional ponderosa pine, and 
pinegrass. 




Ponderosa pine and Douglas-fir 
forest characteristic of lower eleva- 
vations on the east slope of the Ore- 
gon Cascade Range. 

The Persia M. Robinson Research Natural 
.rea was established in March 1948. It ex- 
nplifies the ponderosa pine (Pinus ponder- 
?) and mixed pine-Douglas-fir (Pseudotsuga 
>enziesii) typifying the lower forest zone 
i the east slope of the northern Oregon's 
ascade Mountains. The 118-ha. (540-acre) 
act is located in Wasco County, Oregon, and 
administered by Bear Springs Ranger 
istrict (Route 1, Box 65, Maupin, Oregon), 
[ount Hood National Forest. The essentially 
juare area is located in sections 10 and 11, 
. 6 S., R. 10 E., Willamette meridian, at 
505' N. latitude, and 12130' W. longitude 
ig. PE-1). 

.CCESSAND 
ACCOMMODATIONS 

The natural area is located along U.S. 
ighway 26 about 35 km. (22 miles) southeast 
' Government Camp and 40 km. (25 miles) 
)rthwest of Warm Springs. The highway 
rms the eastern boundary of the tract, 
ccess is good during both the summer and 
inter since snow is removed from the high- 
ay. Public accommodations are available 
; Government Camp or Warm Springs; there 
-e several improved forest camps in the 
cinity of the natural area. 

1 Description prepared by Dr. F. C. Hall, U.S. 
jpartment of Agriculture, Forest Service, Region 
Portland, Oregon. 



ENVIRONMENT 

The Persia M. Robinson Research Natural 
Area varies from approximately 850 to 950 
m. (2,800 to 3,100 ft.) in elevation. Topography 
is undulating to rolling and is typical of 
lower foothills on the east slope of the Cascade 
Range. 

The bedrock is composed of basalts and 
andesites, with andesitic flows probably pre- 
dominant (Peck 1961). 

A modified continental climate prevails. 
Most precipitation occurs as snow during the 
cool, cloudy winter. Summers are warm, 
generally low in precipitation and largely 
cloudless. One to 3 months of drought are 
common. Unpublished climatic data collected 
at Bear Springs Ranger Station located 5 km. 
(3 miles) north of the natural area are on 
file there. No relevant published data are 
available. Isohyetal maps suggest around 900 
mm. (35 in.) of annual precipitation. 

Soils in the area have not been mapped. 
Cursory examinations suggest aerially de- 
posited pumicite is commonly mixed with 
residual materials. 

BIOTA 

Estimated areas by forest communities 
are: 

Name Area 

Piniis poiiderosa-Pxeiidotsitya ntenziesiil 

Acer circiiiatKinlCalaiitaffrostis 

nibesceiis 107 ha. (265 acres) 

Pseitdotmiya inoizicsii-Abies yrandisl 

Acer circi nation Ill ha. (275 acres) 

The ponderosa pine-Douglas-fir stands can 
be assigned to SAF forest cover type 214, 
Ponderosa Pine-Larch-Douglas-Fir (Society 
of American Foresters 1954) and Kuchler's 
Type 12, Douglas Fir Forest. Douglas Fir- 
grand fir (Abies grandis) stands probably 
belong to SAF type 213, Grand Fir-Larch- 
Douglas-Fir and Kuchler's Type 14, Grand 
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stand composition in tnis tract seems 
closely related to ground fire history than to 
site variability (fig. PE-2). Stands currently 
dominated or codominated by ponderosa pine 
have minimal old-growth Douglas-fir. How- 
ever, Douglas-fir seedlings and saplings are 
abundant and clearly dominate the smaller 
size classes; some poles are also present. 
Incense-cedar (Libocedrus decurrens) also 
occur occasionally. The understory in these 
communities is dominated by vine maple 
(Acer circinatum),Symphoricarpos albus, and 
Ceanothus velutinus in the shrub layer and 
pinegrass (Calamagrostis rubescens) and 
Pteridium aquilinutn in the herb layer. Most 
of the Ceanothus is dead. 

Douglas-fir-grand fir stands include oc- 
casional old-growth ponderosa pine in, the 
overstory. Douglas-fir dominates the over- 
story and grand fir the seedling, sapling, and 
pole size classes. Western larch (Larix occi- 
dentalis) is sometimes a common stand con- 
stituent. Where crown cover of trees is dense, 
ground vegetation is minimal and typically 
composed of vine maple and pinegrass with 
occasional Symphoncarpos, Pteridium, and 
some forbs. 

A list of mammals believed to utilize the 
natural area as residents or transients is 
provided in table PE-1. 

HISTORY OF DISTURBANCE 

Fire scarred ponderosa pine and western 
larch record periodic ground fires which 



Domestic livestock occasionally grazed the 
tract between 1890 and 1945 when livestock 
were removed from the general area. Cattle 
still drift into the area occasionally from 
adjacent lands. However, the natural area 
does not appear to have been significantly 
affected by grazing. 

RESEARCH 

No research is known on the tract. The 
natural area provides interesting opportuni- 
ties to study: (1) forest succession in the 
absence of ground fires ; (2) biomass productiv- 
ity in undisturbed forest stands ; and (3) stand 
structure and development in natural stands. 
Comparisons are possible with conditions on 
logged areas on adjacent National Forest 
and Indian Reservation land. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural 
area include: Topography 15' Mount Wil- 
son, Oregon quadrangle, scale 1:62, 500, issued 
by the U.S. Geological Survey in 1956; and 
geology Geologic Map of Oregon West of 
'the 121st Meridian, scale 1:500,000 (Peck 
1961). Either the District Ranger (Bear 
Springs Ranger District) or Forest Super- 
visor (Mount Hood National Forest) can 
provide details on the most recent aerial 
photo coverage of the area. 
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ton. USDA Forest Serv. Res. Pap. recK ' 

PNW-80, 216 p., illus. Pac. North- 1961 - Geologic map of Oregon west of the 

west Forest & Range Exp.Stn., Port- 121st meridian. U.S. Geol. Surv. 

land, Oreg. Misc. Geol. Invest. Map 1-325. 

ichler, A. W. Society of American Foresters 

1964. Manual to accompany the map of 1954. Forest cover types of North America 

potential natural vegetation of the (exclusive of Mexico). 67 p., illus. 

conterminous United States. Am. Washington, D. C. 



PE-3 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 
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Scapanus towns endi 
Sorex bendirii 
Sorex obscurus 
Sorex palustris 
Sorex trowbridgii 
Sorex vagrans 
Eptesicusfuscus 

Lasionycteris noctivagans 

Lasiurus borealis' 

Lasiimis cinereus 

Myotis calif oniicus 

Myotis evotis 

Myotis lucifugus 

Myotis thysanodes 

Myotis volans 

Myotis yumanensis 
Plecotus townsendi 
Lepus americanus 
Ochotona princeps 
Aplodontia nifa 
Arborimus longicandus 
Castor canadensis 
Clethrionomys californicus 
Erethizon dorsatum 
Eutamias amoenus 
Eutamias townsendi 
Glaucomys sabrinus 
Microtus longicaudus 
Microtus oregoni 
Microtus townsendi 
Neotoma cinerea 
Peromyscus manicidatus 

enacomy 8 intern, edius 
Sctimis gnseus 

Spermophilus lateralis 
Tainiasciunis douglasi 
lliomomys mazania 

Zapus trinotatus 

Canis latrans 

Felis concolor 

Lutra canadensis 

Lynx rufus 

Martes aniericana 

Maries pennanti 

Mustela erminea 

Mustelafrenata 
Mustela vison 
Procyon lot or 
Spilogale putorius 
Urocyon cinereoargenteus 
Ursiis americanus 
Vulpesfidva 
Cervus canadensis 
Odocoileus h. hemionus 



coast mole 

Townsend mole 

m arsh shrew 

dusky shrew 

northern water shrew 

Trowbridge shrew 

wandering shrew 

big- brown bat 
silver-haired bat 
red bat 
hoary bat 
California myotis 
long-eared myotis 
little brown myotis 
fringed myotis 
long-legged myotis 
Yuma myotis 
Townsend big-eared bat 
snowshoe hare 
pika 

mountain beaver 
red tree vole 
beaver 

California red-backed vole 
porcupine 

yellow-pine chipmunk 
Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

western gray squirrel 

mantled ground squirrel 

chickaree 

Mazama pocket gopher 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

fisher 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

gray fox 

black bear 

red fox 

wapiti or elk 

mule deer 
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Figure PE-].- Persia M. Robinson Research Natural Area, 
Wasco County, Oregon. 



Figu re PE-2. Natural features of Persia M. Robinson Re- 
search Natural Area. Top: General view of forests along 
U.S. Highway 26 with ponderosa pine overstory and 
understory of Douglas-fir reproduction. Lower left: 
South slope community of ponderosa pine and some 
Douglas-fir with understory of vine maple, dead 
Ceanothus velutinus, Pteridium aquilinum, and pine- 
grass. Lower right: Typical ponderosa pine community 
found on east and north slopes with Douglas-fir repro- 
duction and ground cover of vine maple, Symphori- 
carpos a/bus, pinegrass, and forbs. 



PIGEON BUTTE 

RESEARCH NATURAL 

AREA 1 

Oregon white oak stands growing 
on a low hill in Oregon's Willamette 
Valley. 

'igeon Butte Research Natural Area was 
.blished December 27, 1966, to exemplify 
gon white oak (Quercus garryana) stands 
cal of those found in western Oregon's 
lamette Valley. The 28-ha. (70-acre) tract 
>cated in Benton County, Oregon, and is 
dnistered by the William L. Finley Na- 
al Wildlife Refuge (Route 2, Box 208, 
vallis, Oregon), Bureau of Sport Fisheries 
Wildlife. The natural area is located in 
ion 32, T. 13 S., R. 5 W., Willamette 
idian, at 44 24' N. latitude and 123 19' 
.ongitude. 

CESS AND 
COMMODATIONS 

he natural area is found in the William L. 
ley National Wildlife Refuge which is 
ted about 16 km. (10 miles) south of 
rallis, a short distance off U.S. Highway 
r (fig. PI-1). The natural area is located 
it 0.2 km. (0.5 mile) from a graveled an- 
ther road. Several dirt fire patrol roads 
"oach the tract. Visitors should inquire 
he Refuge headquarters about the best 
e of approach. Numerous commercial 
mmodations are available in Corvallis; 
e are no campgrounds within the refuge. 

ascription prepared by Dr. J. F. Franklin, 
Department of Agriculture, Forest Service, 
c Northwest Forest and Range Experiment 
>n, Forestry Sciences Laboratory, Corvallis, 



ENVIRONMENT 

The Pigeon Butte Research Natural Area 
occupies the northerly slopes of Pigeon Butte, 
a relatively isolated hill rising 76 m. (250 ft.) 
from the floor of the valley. All of the tract is 
located on gentle to moderate slopes. There 
are no streams or springs located within the 
natural area. Elevations range from about 91 
to 168 m. (300 to 550 ft.). 

The natural area is located on a hill of 
light gray to yellowish brown arkosic mica- 
ceous sandstone surrounded by Willamette 
Valley alluvium (Yokes et al. 1954). This 
material belongs to the Spencer formation of 
upper Eocene Age. A narrow dike or sill-like 
body of intrusive igneous rocks (probably 
basalt or gabbro) runs along the southern 
boundary of the natural area from east to 
west. 

The natural area is located in western Ore- 
gon, an area of mild, moist climate. However, 
it is within the Willamette Valley, which is 
located between the Coast and Cascade Ranges 
and is, therefore, subject to the somewhat 
warmer and drier climate typical of interior 
western Oregon valleys. The summer dry 
period is especially pronounced. Representa- 
tive climatic data from the Corvallis weather 
station, which is about 16 km. (10 miles) 
north, are as follows (U.S. Weather Bureau 
1965): 

Mean annual temperature 11.6C. (53.0F.) 

Mean January temperature 4.1C. (39.4F.) 

Mean July temperature 19.2C. (66.6F.) 

Mean January minimum 

temperature 0.6C. (33.1F.) 

Mean July maximum temperature 27.1C. (80.8F.) 

Average annual precipitation 957 mm. (37.67 in.) 

June through August 

precipitation 49 mm. (1.93 in.) 

The soils within the natural area have 
been mapped as the Dixonville silty clay 
loam. This soil series has been classified as 
a Brunizem and Pachic Ultic Argixeroll 
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dark brown Al from to 13 cm.; very dark 
gray brown A3 from 13 to 32 cm.; and very 
dark brown, clayey B2t from 32 to 66 cm. 

BIOTA 

Estimated areas by vegetation types are: 

Name Area 

Oregon white oak closed forest ....... 19 ha. (46 acres) 

Oregon white oak savanna 7 ha. (18 acres) 

Grassland 2 ha. (5 acres) 

The areas of forest and savanna fit the Society 
of American Foresters (1954) cover type 233, 
Oregon White Oak, and Kiichler's (1964) 
Type 26, Oregon Oakwoods. The natural area 
lies within the Interior Valley (Pinus-Quercus- 
Pseudotsuga) Zone of Franklin and Dyrness 
(1969). 

The major tree species in the natural area 
is Oregon white oak (fig. PI-2). Anderson 
(1970) indicates that about 82 percent of the 
canopy cover is composed of this species. 
Dominant oaks typically range up to 60-cm. 
(24-in.)- d.b.h. with occasional specimens 
exceeding 90-cm. (36-in.) d.b.h. Heights of 
dominants are generally from 18 to 21 m. 
(60 to 70 ft.). Other tree species present 
include bigleaf maple (Acer macrophyllum] 
and Pacific dogwood (Comus nuttallii). Grand 
fir (Abies grandis) and Douglas-fir (Pseu- 
dotsnga menziesii) are extremely uncommon. 
The closed canopy oak forests found on the 
natural area are probably of relatively recent 
origin. Habeck (1961, 1962) documents a major 
conversion of prairie and oak savanna to 
closed oak forest since settlement of the 
Willamette Valley. Fire control activities 
instituted by the settlers are believed respon- 
sible for this major successional change. 
Thilenius' (1964, 1968) detailed analyses 
confirm the fact that most Oregon white oak 
stands originated after 1850. Typically they 
are composed of scattered large trees of open- 
grown form and averaging 237 years old 



made up of smaller oaks of forest-grown form. 
Successional relationships within closed- 
canopy Oregon white oak stands are not clear 
(Franklin and Dyrness 1969). In the natural 
area bigleaf maple is the most conspicuous 
tree species in the reproductive size classes. 
Seedlings and saplings of oak are rarely 
found in closed canopy stands. Douglas-fir and 
grand fir, both of which have been suggested 
as climax species, are uncommon. 

Most of the closed forest stands have 
relatively well-developed shrub and herb 
layers. Anderson (1970) describes a dense 
shrub layer averaging about 3,500 plants per 
ha. (1,400 per acre). Corylus cornuta var. 
calif ornica, Amelanchier alnifolia, Crataegus 
douglasii, and Osmaronia cerasiformis are 
the most common tall shrubs. Rhus diversiloba 
is one of the most common low shrubs, and it 
is also conspicuous in a liana growth form. 
Thilenius (1964) has hypothesized that Rhus 
diversiloba is favored by grazing of oak 
woodlands because of interconnections be- 
tween shrub and liana growth forms and its 
less palatable status. Other common low 
shrubs are Rubus ursinus, Symphoricarpos 
albus, and Rosa nutkana. Typical herbs are 
Polystichum munitum, Pteridium aquilinum, 
Galium triflorum, Bromus laevipes, Montia 
sibirica, Hypericum perforatum, Lomatium 
utriculatum, Osmorhiza nuda, Satureia doug- 
lasii, Vicia americana, and Tellima gmndi- 
flora. Most of the closed forest stands seem to 
best fit the Quercun garryanalCoryhis cornu- 
talPolystichum munitum community de- 
scribed by Thilenius (1964). 

The savannas of Oregon white oak have 
not been carefully examined. The understory 
is typified by an abundance of grasses and 
forbs including many introduced species. 
Rhus diversiloba is also conspicuous in parts 
of the savanna. 

The grasslands are located mostly on the 
upper west and northwest exposed slopes of 
Pigeon Butte (fig. PI-1). Communities are 
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iced species including all of the annual 
lominants. The grassland areas appear 
natural (as opposed to tracts created 
;lers or latter-day farmers by clearing 
ling). The composition has been strong- 
lenced by heavy grazing of domestic 
and sheep. Successional status of the 
jids and savanna under the present 

of fire control and no grazing is 
vn. 

imals believed to reside within or to 
irough the natural area are listed in 
1-1. 

srson (1970) has provided a rather 
te list of the bird species found on the 
1 area and data on seasonal fluctuations 
ir abundance. He lists 13 resident 
, four occasional species, 13 summer 
its, and 26 winter residents. Among 
manent residents are the hairy wood- 
(Dendrocopos villosus), downy wood- 

(Dendrocopos pubescent), scrub jay 
ocomacoen^escens),blackcappedchick- 
Parus atricapillus), common bushtit 
iparus minimus}, white-breasted nut- 
(Sitta carolineusis), brown creeper 
'a familiaris), Bewick's wren (Thryo- 
bewickii), robin (Turdus migratorin^), 
-sided towhee (Pipilo erythrophthcd- 
,nd Oregon junco (Junco 



DRY OF DISTURBANCE 

an activities have significantly in- 
d natural processes on the natural 
Is mentioned, fire control activities 
d upon settlement of the valley prob- 
>ntributed to the development of the 
oak stands. The tract was heavily 
by sheep and cattle until 1966. Some 
cutting of oaks was also carried out 
3 establishment of the refuge. A rock 
is located on the south side of Pigeon 



RESEARCH 

Several studies have been carried out with- 
in the Pigeon Butte Research Natural Area. 
The tract was used as a sampling site by 
Thilenius (1964, 1968) during ecological 
studies of Willamette Valley oak woodlands. 
Anderson (1970) used the natural area as one 
site in a study of bird fauna in Oregon white 
oak stands. Several classes in ecology and 
wildlife at Oregon State University, Corvallis, 
have utilized the natural area; details are 
available from the Refuge Manager. 

The natural area is extremely valuable as 
a tract where near-natural communities 
typical of those found in the Willamette Valley 
can be studied; protected stands of Oregon 
white oak are extremely rare. Studies of the 
composition and structure and of successional 
and environmental relationships of Oregon 
white oak stands are especially appropriate. 
Since two natural areas representing other 
Willamette Valley vegetation types are near- 
by (Maple Knoll and Willamette Floodplain), 
it is also possible to use the tract as one site 
in studies concerning the entire valley mosaic. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps available include the follow- 
ing: Topography 15' Monroe, Oregon 
quadrangle, scale 1:62,500, issued by the U.S. 
Geological Survey in 1957; geology Geology 
of the West Central Border Area of the 
Willamette Valley, Oregon, scale 1:62,500 
(Vokes et al. 1954). Aerial photos taken in 
June 1970 may be purchased from the Agri- 
cultural Stabilization and Conservation Serv- 
ice, Benton County ASC Committee, P. 0. 
Box 1027, Corvallis. Photo DFJ-1LL-49 
provides the best coverage of the natural area. 
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Neiiro t richiis g i b bsi 
Scapanus orarius 
Scapanns townsendi 
Sorex troiobridgii 
Sorex vagrans 
Antrozous pallidus 
Eptesicus fits CUR 
Lasionycteris noctiva.ya.ns 
Lasi'iirns borealis 
Lashmis cincrens 
Myo ti s calif orn icus 
Myotis evotis 
My otis hicifugus 
Myotis thysanodes 
Myotis volant 
Myotis yuinanensis 
Plecotua townsendi 
Entainiau townsendi 
Glaucoinyts tsabrinun 
Microtits c'-auicaiiditft 
Miurotns oregoni 
Microtus townsendi 
Neoto i a fuscipea 
Peromyscits manic-Hiatus 
Scinrmt </n'ses 
Sperm ophiluts bcec.hcyi 
Tatniasciiinift 



C(t)iia latnnix 
Lyn.v m/'/i.s 
Mcphititi ini'phil IN 
Mnstelu crniiiica 
Mantel a via on 
Procyon lotor 
Spil of/die pntorinx 



fnlva 
OdocoilcitK h. ('<)li<tnbi(tniin 



shrew mole 

coast mole 

Townsend mole 

Trowbridge shrew 

wandering shrew 

pallid bat 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yumamyotis 

Townsend big-eared bat 

Townsend chipmunk 

northern flying squirrel 

gray-tailed vole 

Oregon or creeping vole 

Townsend vole 

dusky -footed wood rat 

deer mouse 

western gray squirrel 

California ground squirrel 

chickaree 

giant pocket gopher 

coyote 

bobcat 

striped skunk 

short -tailed weasel or ermine 

mink 

raccoon 

spotted skunk or civet cat 

gray fox 

black bear 

red fox 

black-tailed deer 
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Figure PI-2. Natural features of Pigeon Butte Research Natu- 
ral Area. Upper left: Typical closed stand of Oregon 
white oak near summit of Pigeon Butte. Upper right: 
Grassland and oak savanna near summit of Pigeon Butte. 
Center left: Oregon white oak stand showing abundant 
liana-form Rhus diversiloba. Center right: Large old- 
growth Oregon white oak trees of open-grown form 
within a closed forest stand; these are believed to be 
remnants of an oak savanna which originally occupied 
the area prior to initiation of fire control programs a 
century ago. Bottom: General view of Pigeon Butte and 
its environs from the north; the eastern edge of the 
Maple Knoll Research Natural Area is visible to the right 
of Pigeon Butte. 



CREEK RESEARCH 
NATURAL AREA 1 

Dnderosa pine/bunchgrass on the 
acially eroded Channeled Scab- 
nds of east-central Washington. 

Pine Creek Research Natural Area was 
shed in December 1966 to exemplify 
ely undisturbed savanna of ponderosa 
Pinus ponderosa) and bunchgrasses 
!n the forest-grassland transition at the 
astern edge of eastern Washington's 
s. The 65-ha. (160-acre) tract is located 
okane County, Washington, and is 
istered by the Turnbull National Wild- 
fuge (Route 3, Box 107, Cheney, Wash- 
), Bureau of Sport Fisheries and Wild- 
is a long and narrow tract located in 
5, T. 22 N., R. 42 E., Willamette 
an, at 4725' N. latitude and 11731' 
^itude (fig. PN-1). 

ESS AND 
DMMODATIONS 

iach the natural area, travel south from 
r on the Cheney-Plaza county road for 
i. (4 miles), then 3.2 km. (2 miles) 
the Refuge headquarters, where de- 
directions will be provided. Access is 
nt during the summer and good during 
iter. Public accommodations are avail- 
Cheney. 

RONMENT 

Pine Creek Research Natural Area 
from 687 to 716 m. (2,250 to 2,350 ft.) 



ription prepared by Dr. F. C. Hall, U.S. 
lent of Agriculture, Forest Service, Region 6, 
I, Oregon. 



in elevation. The undulating to rolling to- 
pography is typical of the eastern Washington 
Columbia Plateau. 

The natural area is located on eastern 
Washington's well-known Channeled Scab- 
lands (Bretz 1959). The Columbia River ba- 
salts which characterize the entire Columbia 
Plateau provide the foundation of this land- 
scape. An intricate network of drainage 
channels is carved into this bedrock and an 
overburden of loess. Glacial damming of the 
Columbia River by a lobe of the continental 
ice sheet is believed to have combined with 
successive massive floods released from gla- 
cially dammed lakes to produce the scablands. 
The natural area itself does not appear to have 
been directly glaciated. 

A modified maritime climate prevails. Most 
precipitation occurs as rain or snow during 
the cool, cloudy winter. Summers are warm, 
generally low in precipitation, and largely 
cloudless. One to 3 months of drought are 
common. Climatic data from Spokane, located 
29 km. (18 miles) northeast of the site are as 
follows (U.S. Weather Bureau 1965): 

Mean annual temperature 8.8C. (47.8F.) 

Mean January temperature -3.7C. (25.3F.) 

Mean July temperature 21.4C. (70.5F.) 

Mean January minimum 

temperature -7.7C. (18.1F.) 

Mean July maximum temperature .28.7C. (83.7F.) 

Average annual precipitation 437mm. (17.2 in.) 

June through August 

precipitation 56 mm. (2.2 in.) 

Average annual snowfall 147 cm. (58.0 in.) 

Soils in the area were mapped between 1955 
and 1961. Complete information, using soil 
names and descriptions approved in 1965, is 
found in the Spokane County Soil Survey 
(Donaldson and Giese 1968). Nearly all of 
the soils in the natural area are mapped as 
Hesseltine very rocky complex, 0- to 30- 
percent slopes. This complex consists of from 
25 to 50 percent of basalt rock outcrops and 
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programs. 

This area has not been grazed, logged, or 
otherwise disturbed since establishment of 
the Refuge in 1937. However, stumps clearly 
show that much of the old-growth ponderosa 
pine was removed many years ago. 

The presence and often dominance of cheat- 
grass and Japanese brome in many stands 
also suggest that heavy livestock use prior 
to Refuge establishment has affected the 
vegetation, particularly in the more open 
plant communities; consequently, the area 
must be considered disturbed by livestock 
grazing. No other serious disturbances are 
known. 

RESEARCH 

Some research on the Pine Creek Research 
Natural Area is being conducted by ecology 
students at Eastern Washington State Col- 
lege, Cheney, Washington. Information on 
these investigations may be obtained from 
the Refuge Manager or from the Biology 
Department at Eastern Washington State 
College. 

Voucher specimens of some bird and animal 
species and most plant species are available 
at Refuge Headquarters for inspection. 

The natural area provides interesting re- 
search opportunities on (1) natural develop- 
ment of plant communities without land 
treatment measures, a situation nearly impos- 
sible to find in this locality; (2) elevations of 
the interface between forest communities 
and nonforest, moist or wet marsh com- 
munities; and (3) evaluation of faunal activity 
in a natural plant community lacking current 
human disturbance. 

MAPS AND AERIAL 
PHOTOGRAPHS 

No special topographic or geologic maps 
which are sufficiently detailed to be useful 

are known for the natural ar^a TViP WilHHfo 
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d basalt bedrock. Small areas 01 boeonaia 
ty clay loam, a poorly drained meadow 
il, are also present. Hesseltine-type soils 
e associated with forest communities and 
sadows with the Cocollala type. Semiahmoo 
ick is found in the potholes. 

OTA 

Estimated areas by community are as 
lows: 



Name 

<MS ponderosa/Festuca 

dahoensis 

oulus tremuloides meadow 

:tle lakes and potholes 



Area 



.54 ha. (135 acres) 
. 8 ha. (20 acres) 
. 2 ha. (5 acres) 



ie PinuslFestuca communities are probably 
signable to SAF cover type 237, Interior 
nderosa Pine (Society of American For- 
mers 1954) and Kuchler's (1964) Type 11, 
estern Ponderosa Forest. The meadows 
th quaking aspen (Populus tremuloides) 
n probably be classified as SAF type 217, 
;pen. The area falls within a zone of ponde- 
sa pine savanna at the transition from closed 
est to steppe vegetation (Daubenmire and 
tubenmire 1968). 

The ponderosa pine forest is characteris- 
ally rather open with 25- to 40-percent 
>wn cover and ground vegetation dominated 

Idaho fescue (Festuca idahoensis) and 
satgrass (Bromus tectorum) (fig. PN-2). 
.is plant community comprises 70 to 80 
rcent of the forested area. Other common 
derstory species are Bromus japonicus, 

commutatus, B. mollis, Koeleria cristata, 
tentilla glandulosa, Erigeron spp., and 
eracium scouleri. The soils typically are 
riable in depth with some areas exceeding 

dm. (40 in.) and others where bedrock is 
posed (fig. PN-2). 

Microtopographic swales within the for- 
;ed area are dominated by ponderosa pine 



tosiapnyios wva-ursi. sons in tnese micrc 
topographic swales generally consist of 
layer of aerially deposited volcanic ash ove 
glacial outwash. 

The PinuslFestuca communities are coi 
related with Daubenmire's Finns ponderosc 
Festuca idahoensis habitat type, and th 
PinuslCalamagrostis stands might be cor 
sidered disjunct variants of his Pseudotsug 
menziesii/Calamagrostis rubescens habits 
type (Daubenmire and Daubenmire 1968). 

In a portion of the southern half of th 
natural area, stone polygons surround area 
of deeper soil on which occasional ponderos 
pine may be found. The nonfo rested plar 
community found there is presently dominate 
by dense stands of cheatgrass on deeper so 
and very sparse cheatgrass on stony soili 
At least five species of lichens grow on th 
exposed rocks. This plant community i 
probably closely related to the lithosoli 
phase of Daubenmire's (1970) Agropyro 
spicatumlPoa sandbergii habitat type. 

Much of the quaking aspen meadow occur 
as a border type or ecotonal vegetation alon 
the edges of meadows or swamps (fig. PN-2). 

A portion of the area classed as kettl 
lakes and potholes is covered by moist mes 
dows dominated by Phalaris arundinace 
along with some Deschampsia caespitos 
(fig. PN-2). Most potholes in this natural are 
have standing water for most of the growin 
season and are dominated by Scirpus validn 
and/or Scirpus acutus (fig. PN-2). Becaus 
of the high water table and high organi 
matter content of the soil, probably Semial 
moo muck (Donaldson and Giese 1968), fe' 
other plants are found in these potholes. The 
are commonly bordered by the aspen meadcr 
community. 

Animals believed to utilize the naturi 
area as residents or transients are listed i 
table PN-1. A rather complete list of residei 
and migratory fauna can be obtained from tt 
Refuge Manager. 



roptera 



omorpha 
entia 



ivora 



dactyla 



Eptesicus fiiscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
My otis californicits 
Myotis lucifugus 
Myotis subulatus 
Myotis yumanensis 
Pipistrellus hespems 
Plecotus townsendi 
Lepus calif orniciis 
Sylvilagus nuttalli 
Erethizon dorsatum 
Eutamias amoenus 
Glaucomys sabnnus 
Marmotaflaviventris 
Microtus longicaudus 
Microtus montanus 
Microtus pennsylvanicus 
Neotoma tin ere a 
Onychomys leucogaster 
Perognathus parvus 
Peromyscus maniculatus 
Reithrodontomys niegalotis 
Spermophilus coluvibianus 
Tarn ias ciu m s hudso n i cu s 
Thomomys talpoides 
Canis latrans 
Lynx nifiis 
Mephitis mephitis 
Mu stela frenata 
Taxidea taxus 
Odocoileus virginanus 



big brown bat 

silver-haired bat 

hoary bat 

California myotis 

little brown myotis 

small-footed myotis 

Yumamyotis 

western pipistrel 

Townsend big-eared bat 

black-tailed jack rabbit 

mountain cottontail 

porcupine 

yellow-pine chipmunk 

northern flying squirrel 

yellow-bellied marmot 

long-tailed vole 

mountain vole 

meadow vole 

bushy-tailed wood rat 

northern grasshopper mouse 

Great Basin pocket mouse 

deer mouse 

western harvest mouse 

Columbian ground squirrel 

red squirrel 

northern pocket gopher 

coyote 

bobcat 

striped skunk 

long-tailed weasel 

badger 

white-tailed deer 







Figure PN-7.-Pine Creek Research Natural 
Spokane County, Washington. 
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F/^rePyV-2.-Communities in the Pine Creek Research Natu- 
ral Area. Upper left: Pinus ponderosa/Festuca idaho- 
ensis stands with some cheatgrass are the most common 
community on gently mounded uplands; note exposed 
bedrock in background. Upper right: Network of very 
stony sail surrounding mounds of deep soil; mounds are 
dominated by cheatgrass; rocky areas support at least 
five species of lichen. Lower left: Moist meadow at the 
southeast edge of the natural area dominated by Phalaris 
arundinacea. Lower right: Scirpus marsh near center of 
the tract which has seasonal standing water; quaking 
aspen occurs along the edges. 



PORT ORFORD CEDAR 

RESEARCH NATURAL 

AREA 1 

Port-Orford-cedar and Douglas-fir 
growing on a rugged, geologically 
diverse site on the southwestern 
Oregon Coast Ranges. 

The Port Orford Cedar Research Natural 
j-ea was established on October 26, 1937, 
s a sample of virgin old-growth Port-Orford- 
sdar (Chamaecyparis laivsoniana). The 454- 
a. (1,122-acre) tract is located in Coos 
ounty, Oregon, and is administered by the 
'owers Ranger District (Powers, Oregon), 
iskiyou National Forest. The natural area 
^cupies section 35, a portion of the EVfc of 
action 34 located south of Johnson Creek, 
lat part of section 26 located south of John- 
3n Creek and west of the Coquille River, 
ad a small part of section 36 which lies 
-est of the Coquille River, all in T. 32 S., 
,. 12 W., Willamette meridian (fig. PO-1). 
: lies at 4245' N. latitude and 12405' 
J. longitude. 

ACCESS AND 
ACCOMMODATIONS 

Primary access is via Powers, Oregon, 
hich lies 29 km. (18 miles) south of State 
highway 42 on State Highway 242 and about 
1 and 48 km. (21 and 30 miles) from Myrtle 
oint and Coquille, respectively. To reach 
le vicinity of the natural area, travel south 
om Powers on Forest Road 333 for about 



1 Description prepared by Dr. J. F. Franklin, U.S. 
apartment of Agriculture, Forest Service, Pacific 
>rthwest Forest and Range Experiment Station, 



29 km. (18 miles). The natural area can 
be reached from Gold Beach on U.S. H 
way 101 by traveling east along the Re 
River to Agness and then north on Fo 
Road 333. 

There are no roads or trails within 
Port Orford Cedar Research Natural A 
although remains of an old trail can be fo 
along part of the southern boundary. Entrs 
into the area is difficult, involving ei1 
bush-whacking or wading. For access to 
southeast and eastern portions of the nati 
area, cross the bridge at Ferris Ford W 
Center (opposite Daphne Grove Forest Car 
hike uphill along the south boundary 
several hundred yards and penetrate 
natural area at or above the 380 m. (1, 
ft.) contour. To reach the southwestern coi 
and upper slopes of the natural area, fol 
Forest Road 333 south past Daphne Gi 
Forest Camp, thence on Forest Road 330 
the head of Jim Hayes Creek and the to; 
the ridge, and walk north through a cleai 
into the natural area. Access is also poss 
by fording Johnson Creek (easiest at 
mouth) from Forest Road 326 or the Sc 
Fork of the Coquille River from Road 333. 

The nearest commercial accommodati 
are in Powers, Myrtle Point, Coquille, 
Gold Beach. However, there are several 
proved forest camps along Forest Road 
in the vicinity of the natural area: Dap 
Grove, Myrtle Grove, and Boundary. 

ENVIRONMENT 

The Port Orford Cedar Research Nati 
Area is topographically rugged except 
occasional benches and some broad ridget 
Slopes are particularly steep along John 
Creek and the Coquille River. Elevati 
range from 259 m. (850 ft.) along tl 
streams to nearly 760 m. (2,500 ft.) on 



ler 1903, Wells 1955, Peck 1961, Baldwin 
Hess 1971) (fig. PO-2). Sedimentary 
srials (sandstones, siltstones, and con- 
lerates) make up most of the bedrock. The 
: of these belong to the Galice Formation 
consists of "Dark gray to black argillite 
fine to medium grained sandstone with 
or amounts of conglomerate containing 
mentary clasts. . ." (Baldwin and Hess 
1). This formation is Upper Jurrasic^in 
The contact line between this formation 
the Middle Eocene Umpqua Formation 
idle member) occurs along a fault line 
ch runs north and south along the eastern 
e of the natural area. Diller's (1903) 
)ping indicated the Tyee Formation con- 
;ed the Galice Formation directly in this 
i but this has been corrected by Baldwin 
Hess (1971). An intrusion of gabbro 
2rs about 40 ha. (100 acres) in the south- 
: corner of section 35. An extensive out- 
Dping of serpentinite occupies the north- 
ern point of the natural area, and recent 
logical mapping of the Powers Quadrangle 
Idwin and Hess 1971) suggests this body 
snds much further south in the natural 
a than Diller (1903) indicates. Finally, a 
ill outcrop of chert is located in the north- 
it corner of the natural area along Johnson 
:ek. 

'he climate is wet and mild. Precipitation 
seasonal, with a peak in January and 
iember and a minimum in July and Aug- 
. The summer drought period is more 
nounced than in the northern Oregon and 
shington coastal mountains. The following 
natic data are from the closest weather 
:ion at Powers (U.S. Weather Bureau 
5): 

an annual temperature 12.0C. (53.6F.) 

an January temperature 6.6C. (43.8F.) 

an July temperature 17.6C. (63.6F.) 

an January minimum 

smperature 1.6C. (34.8F.) 

an July maximum temperature .25.0C. (77.0F.) 



isonyeiai maps vuiegun .suite water Re- 
sources Board 1959) indicate 2,500 to 2,800 
mm. (100 to 110 in.) annual precipitation. 

Soil profiles are not strongly developed in 
the area although soils are often deep. Soil 
surveys are not available, but most soils 
tend toward Reddish-Brown Lateritics with 
5 to 10 cm. (2 to 4 in.) thick Al horizons or 
Brown Podzolics with minimal A2 develop- 
ment and weak B2ir horizons. On some 
steep slopes and ridgetops, Lithosols with 
Al-AC-C horizon sequences are encountered. 

BIOTA 

Estimated areas by SAF cover types (So- 
ciety of American Foresters 1954) are: Cover 
type 231, Port-Orford-Cedar-Douglas-Fir, 
328 ha. (810 acres), and type 229, Pacific 
Douglas-Fir, 126 ha. (310 acres). The area 
falls within Kiiehler's (1964) Type 2, Cedar- 
Hemlock-Douglas Fir Forest and the Tsuga 
heterophylla Zone of Franklin and Dyrness 
(1969). 

Douglas-fir (Pxeudot&uga menziesii) and 
Port-Orford-cedar are the most important 
tree species present, composing approximately 
75 and 25 percent, respectively, of the old- 
growth forests which dominate the areas (fig, 
PO-3). Grand fir (Abiex grandis), western 
hemlock (Tmtga heterophylla), western red- 
cedar (Thuja plicata), sugar pine (Pinut 
lambert-iana), western white pine (Pinui 
monticola), and Pacific yew (Taxus brevifolia] 
are also present. Hardwoods are well repre 
sented although not usually in the highesl 
canopy level. Tanoak (Lithocarpus densiflof' 
us), golden chinkapin (Castanopsis chryso 
phylla), and Pacific madrone (Arbutus men 
ziesii) are most abundant and widespread 
occurrences of bigleaf maple (Acer macrophyl 
lum), Oregon ash (Fraxinus latifolia), rec 
alder (Alnus rubra) and California-laure 
(Umbellularia californica) are more localized 
Most of the natural area is covered witl 

pAvocfc! rkf lavrro nlH trocvQ Although 2*68 ar< 



A variety of plant communities are found 
n the natural area. Typically, the stands 
tave a dense understory of shrubs and small 
rees such as Rhododendron macrophyllum, 
^actinium parvifolium, V. ovatum, tanoak, 
golden chinkapin, Gaultheria shallon, and 
3erberis nervosa. Rhododendron may attain 
[eights of 8 m. (25 ft.) and diameters of 
to 15 cm. (4 to 6 in.). Herbaceous species 
nclude Polystichum munitum, Galium tri- 
lorum, Oxalis oregana, Viola sempervirens, 
Toodyera oblongifolia, Rubus ursinus, Tril- 
ium ovatum, Whipplea modesta, Hierochloe 
ccidentalis, and Linnaea borealis. Succession 
generally seems to be toward replacement of 
he dominant Douglas-fir and Port-Orford- 
edar by western hemlock. Hemlock seedlings 
,nd saplings are usually most abundant; 
hose of grand fir and Port-Orford-cedar are 
ess common or absent. However, sprout and 
eedling reproduction of tanoak is as abun- 
iant, or more so, than that of western hemlock 
n many stands, suggesting it may be a 
limax species. 

Polystichum munitum dominates the 
inderstory on moister sites such as well 
watered slopes or in seep areas (fig. PO-3). 
^ greater variety of herbs and greatly re- 
,uced shrub coverage are also typical. Western 
edcedar is generally found only on these 
ites. Tree regeneration is mainly western 
.emlock. 

There are some areas of shallow rocky soil, 
yhere communities are dominated by tanoak 
,nd Pacific madrone 50- to 75-cm. (20- to 
iO-in.) d.b.h. The understory is very dense, 
rith 100-percent canopy coverage of low 
rees and shrubs Rhododendron macro- 
ihyllum, tanoak, Vaccinium ovatum, golden 
hinkapin, Gaultheria shallon, and Berberis 
lervosa. Herbs are few, but include unusual 
pecies such as Hemitomes congestum, Bos- 
hniakia hookeri, and Habenaria unalaschen- 
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species (fig. PO-3). A community domin 
by Douglas-fir, Port-Orford-cedar, Califoi 
laurel, and Xerophyllum tenax is typica 
some serpentines; Erythronium oregav 
Hierochloe o ccidentalis, Synthyris renifor 
Rhododendron occidentals, Senecio bolan\ 
Iris innominata, and Berberis piperiana 
typical associates. On the dry serpenti 
nose above the confluence of Johnson C 
and the Coquille River, the vegetation 
mosaic of trees, dense shrub thickets, 
grassy openings (fig. PO-3). Douglai 
western white pine, and Port-Orford-c 
are the major trees interspersed with thic 
of Rhamnus californica var. Occident 
Rhododendron occidentals, and Canyon 
oak (Quercus chrysolepis). The grassy o 
ings are rich in species such as Fes 
subuliflora, Cheilanthes siliquosa, Si 
campanulata, Zigadenus fremontii, Brod 
coronaria, Calochortus tolmei, Casti 
pruinosa, Achillea millefolium, Erysw 
concinnum, Polystichum lonchitis, Loma\ 
sp., and Sedum spathulifolium. 

There are a number of wet benches 
swales within the natural area (fig. P( 
Red alder, Oregon ash, and bigleaf m 
typify these areas as well as dense stanc 
Carex obnupta, C. amplifolia-, and o 
Cyperaceae. 

Mammals believed to utilize the nat 
area as residents or transients are liste 
table PO-1. Roosevelt elk frequent the 
during the fall, winter, and spring. 
natural area also provides a rich variet 
habitats for amphibians. Among the sp< 
occurring here are the Del Norte salamai 
(Plethodon elongatus), Dunn's salamai 
(Plethodon dunni), Pacific giant salamai 
(Dicamptodon ensatus), clouded salamai 
(Aneides ferreus), Oregon salamander i 
satina escholtzii), northwestern salama: 
(Ambystoma gracile), rough-skinned i 



. have already been mentioned. These 
L de lithosolic tanoak-Pacific madrone 
, serpentinite areas, and swales. There is 
a small, shallow pond (several acres in 
which appears to have been formed by 
id slump northwest of the center of the 

4 of section 35. 

STORY OF DISTURBANCE 

here is evidence in fire scars on old 
.glas-fir and Port-Orford-cedar that ground 

5 have burned through the area peri- 
;ally. None appears to have occurred in 
Hit years. The introduced root pathogen, 
'tophthora latemlis, has not yet invaded 
natural area to any substantial degree in 
trast to the situation in the nearby Coquille 
er Falls Research Natural Area. This 
logen, which is invariably fatal to Port- 
srd-cedar, has apparently killed only a 

trees at the edge of the natural area 
ig the South Fork of the Coquille River 

at the head of Jim Hayes Creek. More 
lage can be expected in the future, 
[uman disturbance of the area is minimal, 
ire are remains of mine workings along 
nson Creek on the north edge of the 
ural area. Approximately 3 ha. (7 acres) 
the western edge of the natural area was 
identally clearcut when adjacent tracts 
e logged about 15 years ago. 

SEARCH 

'here are no research studies in progress 
the Port Orford Cedar Research Natural 
ia. Some data on community structure and 
ited plant collections have been obtained 



dynamics, ana son development on widely 
varying parent materials, and (2) the fauna 
and flora of an isolated pond. The possible 
eventual invasion of the area by Phytophthora 
lateralis makes community studies especially 
timely. The large number of southern or 
Californian species, especially on serpentinite, 
makes the area of special interest to the 
taxonomist or plant geographer. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural 
area include: Topography 15' Powers and 
Agness, Oregon, quadrangles, scale 1:62,500, 
issued by the U.S. Geological Survey in 1954; 
and geology Description of the Port Orford 
Quadrangle, scale 1:250,000 (Diller 1903), 
Geologic Map of the Powers Quadrangle, 
Oregon, scale 1:62,500 (Baldwin and Hess 
1971), Preliminary Geologic Map of South- 
western Oregon . . ., scale 1:250,000 (Wells 
1955), and Geologic Map of Oregon West of 
the 121st Meridian, scale 1:500,000 (Peck 
1961). Either the District Ranger (Powers 
Ranger District) or Forest Supervisor (Siski- 
you National Forest, Grants Pass, Oregon) 
can provide details on the most recent aerial 
photo coverage and forest type maps for the 
area. 

Forest type and topographic maps (scale 
3 in. = 1 mi., 50-ft. contour interval) prepared 
by Forest Service personnel in 1938 are on 
file at the Pacific Northwest Forest and 
Range Experiment Station, Portland, Ore- 
gon, as are records of a 1938 cruise of the 
natural area. 
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*Scapamts orarius 

Sorex bendirii 

Sorex pacificns 
*Sorex trowbridgii 

Sorex vagrans 

Antrozous pallidus 

Eptesicits fuscus 

Lasionycteris noctivagans 

Lasiurus borealis 

Lasiurus cmereiis 

Myotis califoinicus 

My otis evotis 

Myotis hicifiLgus 

Myotis thysanodes 

Myotis volans 

Myotis yumanensis 

Plecotus townsendi 

Lepus americanus 

Aplodontia mfa 

Arborimns albipes 

Arborimus longicaiidus 

Castor canadensis 

Clethnonomys calif omicus 

Erethizon dorsatuni 
*Euta))iias townsendi 

Glancomys sabrinus 

Microtas longicaiidus 

Microtiis oregoni 

Microtiis towHsendi 

Neotowa ciuerea 

Neototuafuscipes 
*Pero-myscus maniculatits 
Spermophihis beecheyi 
*Taiiascinms douglasi 
Zapus tnnotatus 
Bassariscits astntus 
*Canis I citrons 
Felis concolor 
Liitra canadensis 
*Lynx ntfus 
Maries americawa 
MH stela enninea 
Mnstelafrenata 
MH stela vison 
Procyon lotor 
SpUogale putonns 
Ursiis amencatnis 
Cervtis canadensis roosevelti 
*0docoileus h. columbianus 



coast mole 

marsh shrew 

Pacific shrew 

Trowbridge shrew 

wandering shrew 

pallid bat 

big brown bat 

silver-haired bat 

red bat 

hoary bat 

California my otis 

long-eared myotis 

little brown myotis 

fringed myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

white-footed vole 

red tree vole 

beaver 

California red-backed vole 

porcupine 

Townsend chipmunk 
northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 
Townsend vole 
bushy-tailed wood rat 
dusky-footed wood rat 
deer mouse 

California ground squirrel 
chickaree 

Pacific jumping mouse 
ringtail or miner's cat 
coyote 

mountain lion or cougar 
river otter 
bobcat 
marten 

short-tailed weasel or ermine 
long-tailed weasel 
mink 
raccoon 

spotted skunk or civet cat 
black bear- 
Roosevelt elk 
black-tailed deer 



jterisk (*) indicates habitation verified by 
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BOUNDARY, PORT ORFORD CEDAR RESEARCH NATURAL AREA 

SECTION LINE 

= ROADS 

* STREAM 
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Figure PO-1.- Port Orford Cedar Research Natural Area, 
Coos County, Oregon. 
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GALICE FORMATION CRETACEOUS CONGLOMERATE, SANDSTONE, AND si 
UMPQUA (MIDDLE MEMBER) FORMATION 

EOCENE YELLOWISH SANDSTONE, GRAY SHALES, AND CONGLOMERATE 
GABBRO DEEP-SEATED IGNEUS INTRUSIVE MASSES 

SERPENTINITE PRIMARILY ALTERED PERIDOTITE 

CHERT CREACEOUS SILICEOUS SHALE AND GRAY AND RED JASPERRY ROCK! 

Figure PO-2.- Geology of Port Orford Cedar Research Natural An 
(after Diller 1903); recent mapping indicates the 
Serpentinite extends further south than is shown he 
(Baldwin and Hess 1971). 



Figure PO-3. -Communities in the Port Orford Cedar Re- 
search Natural Area. A: Mixed stand of grand fir, bigleaf 
maple, and western hemlock on a wet bench; understory 
dominated by Polystichum munitum. B: Open vegeta- 
tional mosaic on serpentinite ridge with stunted 
Douglas-fir, Canyon live oak, and Rhamnus californica; 
Festuca spp. and forbs occupy the openings. C: Mixed 
stand of Port-Orford-cedar and Douglas-fir on uplands, 
average d.b.h. 100-cm. D: Swale dominated by red alder 
and Carex obnupta. 
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Figure PO-3. -Communities in the Port Orford Cedar Re- 
search Natural Area (continued). E: Extensive swale on 
slump bench dominated by Oregon ash and Carex 
obnupta. F: Mixed forest stand located on serpentinite; 
Douglas-fir dominates, but Port-Orford-cedar (center) 
and Pacific madrone (center and right) are also present 
in the overstory and Xerophyllum tenax and tanoak in 
the understory. G: Typical mixed upland forest domi- 
nated by Douglas-fir, Port-Orford-cedar, and western 
hemlock, with tanoak and Polystichum munitum in the 
understory; note the bigleaf maple in the background 
(just left of center). H: Forest stand on one of the infre- 
quent benches found along the South Fork of the 
Coquille River; the river forms the natural area bound- 
ary in this area. 



PRINGLE FALLS 

RESEARCH NATURAL 

AREA 1 

A two-unit natural area containing 
ponderosa pine/bitterbrush and 
lodgepolepine/bitterbrush communi- 
ties typical of the northern Mount 
Mazama pumice area in south-cen- 
tral Oregon. 

The Pringle Falls Research Natural Area 
was established June 1936, to exemplify the 
topographically related mosaic of lodgepole 
pine (Pinus contorta) and ponderosa pine 
(Pinus ponderosa) forests characteristic of a 
large area of aerially-deposited Mount Maza- 
ma (Crater Lake) pumice in south-central 
Oregon. The 470-ha. (1,160-acre) tract is 
located in Deschutes County, Oregon, and is 
administered by the Bend Ranger District 
(Bend, Oregon), Deschutes National Forest. 
It is also a part of the Pringle Falls Experi- 
mental Forest, a 4,477-ha. (11,055-acre) area 
maintained by the Pacific Northwest Forest 
and Range Experiment Station for research 
and demonstration of management techniques 
in ponderosa and lodgepole pine forests (Mo- 
wat 1954). The natural area is in two units. 
Unit 1, the western block, contains 227 ha. 
(560 acres) and includes nearly all of section 
3, T. 21 S., R. 9 E., Willamette meridian; and 
Unit 2, the eastern block, contains 243 ha. 
(600 acres) and encompasses most of section 
35 and a small portion of section 34, T. 21 S., 
R. 9 E., Willamette meridian (fig. PR-1). 
Both units lie at approximately 43 03' N. 
latitude and 121 40' W. longitude. 



1 Description prepared by Dr. F. C. Hall, U.S. 
Department of Agriculture, Forest Service, Region 



ACCESS AND 
ACCOMMODATIONS 

The natural area is located appro 
57 km. (35 miles) southwest of I 
approximately 18 km. (11 miles) nor 
Lapine and is approached via U.S. 
97 and Forest Service roads. Direc 
be obtained at the Silviculture Labo 
Ranger Station in Bend. Access to 
is good in the summer, but snow mak 
access difficult. In general, travel th] 
natural area is quite easy. Forest roa 
around the tracts and one traverses 
unit in an east-west direction (fij 
Several old trails provide access 
segments of both units (fig. PR-1). 
elevations at the northeast corner o 
unit can be reached via a logging roa 

Public accommodations are ava 
Bend and Lapine; primitive cam 
are available at the northern ed| 
experimental forest and at Wickiu 
voir 5 km. (3 miles) west of the area. 



ENVIRONMENT 

Topography and elevational rang< 
on the two units of the natural are 
the western block, is located on n 
topography with a total elevationa' 
1,310 to 1,320 m. (4,290 to 4,310 ft 
the eastern block, varies from flat 
to relatively steep on some slopes (f 
Elevations range from 1,310 to 1,47C 
to 4,820 ft.). 

Both tracts are located on a plai 
which 3 to 12 dm. (2 to 5 ft.) 
pumice was aerially deposited foll< 
eruption of Mount Mazama (no 
Lake) 6,600 years ago. Bedrock in 
is mapped as basalt and basaltic 
lavas of Pleistocene to Recent age 



lerally low in precipitation and largely 
udless. One to 3 months of drought are 
nmon. Climatic data from Wickiup Reser- 
r located 3 km. (2 miles) west of the tract 
s as follows (U.S. Weather Bureau 1965): 

an annual temperature 5.7C. (42.3 F.) 

an January temperature -4.2C. (24.5F.) 

an July temperature 15.9C. (60.7F.) 

an January minimum 

emperature - 10.6C. (12.8F.) 

an July maximum 

emperature 26.8C. (80.3F.) 

*rage annual precipitation 525 mm. (20.7 in.) 

le through August 

>recipitation 58 mm. (2.3 in.) 



The principal soil in the area has been 
ossified as the Lapine series (Tarrant 1947). 
le Lapine soil is loamy coarse sand, textured 
id derived from aerially deposited dacite 
tmice. It is well drained and occupies 2- 
25-percent slopes. The pumice varies 
3m 80 to 130 cm. (30 to 50 in.) in depth 
er buried soil profiles. A small area in the 
>rthern half of Unit 1, which is easily 
cognized by its grass dominated under- 
ory, is covered by the Wickiup soil series, 
le Wickiup is also a loamy coarse sand 
il formed in aerially deposited dacite pumice. 

differs from the Lapine by having a sea- 
nally high water table. The Wickiup occurs 
L slopes of to 5 percent and on pumice 
^posits ranging from 130 to 150 cm. (50 to 
> in.) in depth. 

Wickiup Reservoir, located 3 km. (2 miles) 
>ove and to the west of the natural area, has 
jparently influenced the level of the water 
bles in this locality. Small ponds and lakes 
5 to 1 km. (0.25 to 0.5 mile) west of Unit 1 
ive had water levels raised from 1 to 1.5 m. 

to 5 ft.) since installation of the reservoir. 

OTA 

Estimated areas by plant communitv are: 



contortalPurshia trident ata (300 acres 

Finns ponderosa-Pinus lam- 26 ha. 

bertianalCeanothns vein- (65 acres 

tinns 

Finns contortalPurshia 226 ha. 16 ha. 

tridentata (560 acres) (40 acres 

The distribution of community types, j 
defined by timber and ground vegetation tyj 
maps prepared in 1934, is illustrated : 
figure PR-2. Both Pinus ponder o sal Pursh' 
tridentata and Pinus ponderosa-Pinus co'i 
tortalPurshia tridentata can be assigned ' 
SAF forest cover type 237, Interior Ponderoj 
Pine (Society of American Foresters 1954 
and Kiichler's (1964) Type 10, Ponderoj 
Pine Shrub Forest. Pinus ponderosa-Pini 
lambertianalCeanothus velutinus commun 
ties could probably be assigned to SAF fore 
cover type 243, Ponderosa Pine-Sugar Pin 
Fir, and Kuchler's Type 5, Mixed Coniferoi 
Forest. Pinus contortalPurshia tridenta 
stands can be categorized as SAF forest covi 
type 218, Lodgepole Pine; Kuchler does n 
recognize lodgepole pine type. The natur 
area falls within a Pinus ponderosa Zoi 
according to Dyrness and Youngberg (196f 
The very recent, 6,600-year-old, pumice d 
posit has not weathered to produce zon 
type soils; therefore it is difficult if n 
impractical to assign the area to a "climat 
vegetation zone." 

Unit 1, the western block, is complete 
dominated by pure or nearly pure lodgepo 
pine. Eighty to 90 percent of the area 
characterized by lodgepole pine and bitte 
brush (Purshia tridentata) with a spar 
herbaceous cover composed of western need! 
grass (Stipa occidentalism Ross's sedge (Cart 
rossii), bottlebrush squirreltail (Sitanu 
hystrix), and Fragaria cuneifolia (fig. PR-; 
A lodgepole stand with strikingly differe 
ground vegetation occurs in the northe: 
half of the area (figs. PR-2 and PR-3): He 
the ground vegetation is codominated 1 
bitterbrash and Idaho fescue (Festuca id 
hoensis} with Arvtnstn.'nhijlns uvn.-ursL Ach 



.mounts of pure lodgepole pine (fig. PR-2). 
ts undulating to rolling topography is as- 
ociated with stands of ponderosa pine, bit- 
erbrush, and western needlegrass (Dyrness 
,nd Youngberg 1966) (fig. PR-3). In some 
ases, particularly on concave lower slopes, 
Ddgepole pine grows in association with 
>onderosa. Ponderosa pine and bitterbrush 
,re the conspicuous overstory and ground 
egetation dominants, respectively; in addi- 
ion, Ross's sedge, western needlegrass, 
>ottlebrush squirreltail, and, at times, Arc- 
ostaphylos parryana var. pinetorum are 
iresent. At higher elevations and on norther- 
y slopes, sugar pine (Pinus lambertiana) and 
rtiite fir (Abies concolor) become significant 
lements in the plant community. Associated 
nth the increase in these tree species is a 
lecrease in bitterbrush, an increase in Arc- 
ostaphylos, and occurrence of Ceanothus 
lelutinus. 

Mule deer (Odocoileus he-mionus) and 
locky Mountain elk (Cervus canadensis) use 
he area as spring-summer and fall range. 
)ther mammals believed to utilize the area 
LS residents or transients are listed in table 



-IISTORY OF DISTURBANCE 

Fire scars on ponderosa pine indicate 
ground fires periodically burned the area 
>rior to initiation of fire control programs in 
.910 (fig. PR-3); general fires are indicated 
n 1605, 1672, 1716, 1731, 1769, 1788, 1823, 
.855, 1871, and 1886. Lack of dominant old- 
growth fir in the presence of abundant fir 
eproduction further suggests most portions 
>f the ponderosa forest have burned at some 
ime. In many cases, charred trees and logs 
ire in evidence in lodgepole pine communities 
iuggesting fire also has occurred in these 
ireas. 

Domestic sheep apparently grazed the 
irea at one time on their way to high eleva- 
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is known. 

RESEARCH 

Since the natural area is a part of 
Pringle Falls Experimental Forest, a g 
deal of research has been and is being 
ducted on the tract. Two fenced areas \ 
established in each block about 1934 provic 
8 ha. (20 acres) in the east unit and 6 ha. 
acres) in the west unit from which gra 
has been excluded for about 35 years 
PR-2). These plots contain permanent pc 
which have been photographed at least to 
The two plots in the eastern unit (plot; 
and 28) are also sites where periodic r 
surements are made of forest growth 
mortality. Between 1938 and 1948, am 
gross increment of ponderosa pine avers 
1.65 cu. m. per ha. per year (118 bd. ft. 
acre per year) and mortality averaged 
cu. m. per ha. (50 bd. ft. per acre) resul 
in a net growth of 0.95 cu. m. per ha. per ; 
(68 bd. ft. per acre per year). Most morte 
was caused by western pine barkbeetle (j 
droctonus ponderosae). A portion of 
natural area has also been used as a bas( 
data source in studies of the epidemiolo^ 
tree-killing insects, including the bark be 
by the now-defunct Bureau of Entomo 
and Plant Quarantine. 

Baseline population levels of several 
and mammal species are also being stu 
on both units of the Pringle Falls Rese 
Natural Area. 2 This is part of a larger, 1 
term eastern Oregon study utilizing se\ 
other Research Natural Areas represen 
different vegetation types. At present 
research involves estimating breeding 
populations based upon weekly early m 
ing censuses during the bird breeding se 
within a gridded area. 



2 Research by Mr. Jay S. Gashwiler, Wi 
Research Biologist, Bureau of Sport Fisheries 
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gure PR-2.- Distribution of forest community types on 
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Figure PR-3. Communities of the Pringle Falls Research 
Natural Area. Top: Ponderosa pine, bitterbrush, and 
western needlegrass stand typical of the east block; note 
fire scar on tree nearest the meter board. Lower left: 
Stand of lodgepole pine, bitterbrush, and western 
needlegrass typical of the west block. Lower right: 
Stand of lodgepole pine, bitterbrush, and Idaho fescue 
typically found on finer textured soils. 



QUINAULT RESEARCH 
NATURAL AREA 1 

A coastal plain tract of western 
hemlock, Sitka spruce, western red- 
cedar, and Douglas-fir located on 
the southwestern edge of the Olym- 
pic Peninsula. 

The Quinault Research Natural Area was 
stablished on June 18, 1932, as an example 
F Sitka spruce type in its natural state. The 
94-ha. (1,468-acre) tract is located in Grays 
[arbor County, Washington, and is adminis- 
>red by the Quinault Ranger District (Quin- 
ult, Washington), Olympic National Forest, 
'he natural area occupies all except 2 ha. (5 
cres) of section 31 and the WV6 and WVfe 
FEV4 of section 32, T. 23 N., R. 9 W., and 
tie NV2 of section 6 and WVfc NWV4 of section 
, T. 22 N., R. 9 W., Willamette meridian. It 
.es at 4727' N. latitude and 123 52' W. 
mgitude. 

ACCESS AND 
ACCOMMODATIONS 

Access is via U.S. Highway 101 which 
rosses the west side of the Quinault Research 
latural Area (fig. QU-1) about 64 km. (40 
liles) north of Hoquiam and 1.6 km. (1 mile) 
outh of Amanda Park. No other roads or 
rails enter the tract. Commercial accommo- 
ations as well as several excellent public 
ampgrounds are located 3 to 8 km. (2 to 5 
liles) from the natural area in the vicinity of 
,ake Quinault. 



1 Description prepared by Dr. J. F. Franklin, U.S. 
)epartment of Agriculture, Forest Service, Pacific 
Northwest Forest and Range Experiment Station, 



ENVIRONMENT 

The Quinault Research Natural Area var 
from about 122 to 366 m. (400 to 1,200 : 
in elevation with the bulk of the area at ] 
to 152 m. (400 to 500 ft.). Topography is 1 
to gently rolling except along the eastern ec 
where the steep lower slopes of Quina 
Ridge are encountered. Willaby and BouL 
Creeks flow through the tract, and seve 
of their small tributaries rise within it. 

The natural area straddles the cont 
between marine terrace deposits of Pleis 
cene age and basalt flows and breccias fora 
during the Eocene epoch (Huntting et 
1961). The latter materials, belonging to 
Metchosin formation (Danner 1955), 
limited to the slope of Quinault Ridge. r . 
terrace deposits are covered with drift 
posited by alpine glaciers which occupied 
area three times during the Wisconsin 
and at least once, pre-Wisconsin (Cran< 
1964). 

A maritime climate, wet with muted t< 
perature extremes, prevails. Winters are n 
and summers are cool with frequent cloi 
days. Precipitation is heavy but highly i 
sonal with January and December the p 
months. Only about 7 percent of the anr 
precipitation falls during June, July, 
August, and some years a drought perioc 
a month or more occurs. Snow is rare, dim 
data from the nearby Quinault Ranger i 
tion are as follows (U.S. Weather Bur 
1956): 



Mean annual temperature 10.6C. (51.1 

Mean January temperature 3.8C. (38.! 

Mean July temperature 17.3 C. (63.! 

Mean January minimum 

temperature 1.2 C. (34.1 

Mean July maximum temperature .23.8C. (74. 1 
Average annual precipitation . . .3,371 mm. (132.1 
June through August 

precipitation 244 mm. (9.6 



ised as Sols Bruns Acides. Soils on gentle 
Dgraphy are underlain by compacted 
:ial till. 

DTA 

Estimated areas by SAF cover types (So- 
;y of American Foresters 1954) are: 



3. Name 

;4 Western Hemlock 
15 Sitka Spruce-Western 

Hemlock 
!7 Western Redcedar- 

Western Hemlock 
>0 Douglas-Fir-Western 

Hemlock 



Area 

314 ha. (775 acres) 

162 ha. (400 acres) 

81 ha. (200 acres) 

24 ha. (60 acres) 



Che area would probably fall entirely with- 
Kiichler's (1964) Type 1, Spruce-Cedar- 
mlock Forest, and the Picea sitchensis 
ne as defined by Franklin and Dyrness 
)69). 

Western hemlock (Tsuga heterophylla), 
;ka spruce (Picea sitchensis), Douglas-fir 
seudotsuga menziesii), and western red- 
lar (Thuja plicata) dominate the Quinault 
isearch Natural Area. Although all four 
scies are distributed throughout the area, 
sre tend to be local concentrations (fig. 
J-l). Sitka spruce is best represented in 
3 central portion of the natural area but 
es not occur as a pure stand. Western hem- 
:k is the most abundant species and occurs 
a pure or nearly pure type (80 percent by 
lume) on some of the slopes along the 
stern boundary. It also dominates a com- 
batively young stand along the western 
undary. Western redcedar is most abundant 
the northwestern corner of the tract, 
suglas-fir dominates a small knoll in the 
nter of the tract and a well-drained area 
ong the northwest boundary. Pacific silver 
- (Abies amabilis) is found in small numbers 
ong the lower slopes of Quinault Ridge. 
The forests on the natural area vary widely 
i size and age. The oldest and largest 



western neimocKs are generally mucn young- 
er, perhaps 150 to 200 years in age in th< 
central portion of the natural area. The sprue* 
dominants are in excess of 75 m. (250 ft.; 
tall and have diameters averaging 90 to 10( 
cm. (35 to 40 in.) b.h. and, not infrequently 
reaching 150 to 180 cm. (60 to 70 in.) b.h 
Hemlocks are generally somewhat smaller 
The stand of young western hemlock alonj 
the western boundary has trees averaging 
50- to 60-cm. (20- to 24-in.) d.b.h. 

Succession in the Quinault Research Na 
tural Area is primarily toward replacemen 
of existing mixed forests by western hemlock 
Only western hemlock is consistently reprc 
sented in all age classes. Seedlings and sap 
lings of hemlock are abundant; some stan 
openings are completely choked by saplin 
hemlocks (fig. QU-2). Reproduction of wester 
redcedar and Douglas-fir is almost universall 
absent. Small Sitka spruce seedlings ar 
common, especially on rotten logs, but the 
are not so abundant as those of hemlock, an 
sapling spruce are rarely found under standi 
Open, wet depressions dominated by larg< 
old western redcedar and Sitka spruce pr< 
vide a possible successional exception; sprue 
saplings are almost as abundant in the* 
areas as those of hemlock. Along Quinau 
Ridge, Pacific silver fir is reproducing und< 
closed forests and will apparently be a pa: 
of the climax forest. 

Most tree reproduction is found on rottii 
logs, "nurse logs," which often suppo 
hundreds of hemlock and spruce seedlinj 
(fig. QU-2). Some of these survive and the 
roots reach mineral soil. The consequenc 
are visible throughout the area as lines 
mature trees growing along the remains 
the original nurse logs (fig. QU-2). 

The understory is luxuriant throughoi 
although relatively poor in species of vascul 
plants (fig. QU-2). Vaccinium parvifoliu' 
Polystichum munitum, and Oxalis orega 1 
are mai or dominants. Tiarella trifoliata, Gai 



derably. Species there include Rubus spec- 
ibilis, vine maple (Acer circinatum), Viola 
lobelia, Trillium ovatum, Cardamine sp., 
olium aparine, Rhamnus purshiana, and 
jveral Cyperaceae. 

Since the natural area lies within the so- 
illed "rain forest" region of the western 
lympic Peninsula, mosses and liverworts 
anket the ground, down logs, shrubs, and 
ee trunks. Some of the more common ground 
>ecies are Eurhynchium oreganum, Hypnum 
rcinale, Rhytidiadelphus loreus, Mnium 
enziesii, Hylocomium splendens, and M. 
signe. Among the abundant epiphytes are 
seudisothecium stoloniferum, Porella navi- 
doris, Rhytidiadelphus loreus, Radula 
rtanderi, Frullania nisqualensis, Scapania 
ilanderi, and Ptilidium calif ornicum. 

The Roosevelt elk (Cervis canadensis roose- 
\lti) is the most important animal present. 
Ik use the natural area as a wintering 
mind. The relatively open, parklike nature 
most of the tract is a consequence of their 
tivity; their trails ease the problems of 
:cess through the area. Undoubtedly, they 
ive also affected the composition of the 
iderstory vegetation (Sharpe 1956). Other 
ammals believed to utilize the area as 
sidents or transients are listed in table 
J-l. 

Invertebrates recorded by Shelford (1963) 
iring a visit in 1945 included: millipedes 
larpaphe haydeniana), centipedes (Arc- 
geophilus melanonotus and Otocryptops 
.), spiders (Hexura picea and Autrodiaetus 
geni), numerous brown silverfish, camel 
ickets (Pristoceuthophilus sp.), ground 
etles (Scaphinotus angusticollis velutinus), 
ck beetles (Ctenicera protracta), Sitka 
mblebee (Bombus sitkensis), yellow jacket 
espula arenaria), the lavavorid fly (Urso- 
yte migriceps), and the boring beetle (Pi- 
nia gnathoides) . 



uioiUKDAINLt 

There is evidence that fires burned o- 
the area 200 or more years ago. Some j 
scars can be seen on old western redce< 
and Douglas-fir. There is no indication 
more recent fires. 

Human disturbance prior to establishm< 
of the natural area is believed to have ha< 
minor influence on natural conditions, 
one time an old pioneer road ran through 
area near the base of Quinault Ridge. Duri 
World War I the Spruce Production Divis: 
built two short skidways into Section 31 a 
took out a few spruce trees. Finally, so 
dead cedar was utilized for fence posts. 

There has been no disturbance since 
tablishment except for that associated w 
maintenance of U.S. Highway 101. 

RESEARCH 

A number of scientists have visited 1 
area in connection with zoologic, geolo^ 
botanic, and paleological studies of the Oly 
pic Peninsula but generally have not pi 
lished their observations with specific i 
erence to the natural area. One exception 
Dr. Victor E. Shelford whose observations 
invertebrate fauna (Shelford 1963) were cil 
earlier. The natural area has been visited 
part of two studies currently being made 
temperate forest communities on the Olym] 
Peninsula. 2 

Special research opportunities which ex 
on the Quinault Research Natural Area i 
elude possibilities for studying (1) the effe< 
of Roosevelt elk on their habitat and (2) t 
ecology of epiphytic mosses and lichens. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natui 



2 Studies by Dr. R. W. Fonda, Biology Depa 
ment, Western Washington State College, Bellii 
ham, Washington and Mr. Edward Tisch, Biolc 



ake, Washington quadrangle, scale 1:62,500, 
sued by the U.S. Geological Survey in 1955; 
ad geology Geologic Map of Washington, 
le 1:500,000 (Huntting et al. 1961). Either 
le District Ranger (Quinault Ranger Dis- 
ict) or Forest Supervisor (Olympic National 
orest, Olympia, Washington) can provide 
etails on the most recent aerial photo cover- 
ge and forest type maps for the area. 
Records of the 1931 timber inventory and 
Dpies of the original forest type and topo- 
raphic maps, prepared by Forest Service 
ersonnel, are on file at the Pacific Northwest 
'orest and Range Experiment Station, Port- 
ind, Oregon. 
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Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



Scapanus orarius 
Scapanus townsendi 
Sorex bendirii 
Sorex obscunis 
Sorex trowbridgii 
Sorex vagrans 
Ep t e si cus fu s cu s 
Lasionyctens noctivagans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis volans 
Myotis yumanensis 
Plecotus townsendi 
Lepits americanus 
Aplodontia rufa 
Castor canadensis 
Clethrionomys gapperi 
En t ami as townsendi 
Glaucomys sabrinus 
Microtus longicaitdus 
Microtus oregoni 
Microtus townsendi 
Neotoma cinerea 
Peromyscus municidatus 
Tamiasciiirus douglasi 
Zapus trinotatus 
Canis latrans 
Felis concolor 
Lutra canadensis 
Lynx ntfus 
Martes amencana 
Maries pennant i 
Mephitis mephitis 
Mnstela erminea 
Mustelafrenata 
Mnstela vison 
Procyon lotor 
Spilogale putorius 
Ursus americanus 
Cervtis canadensis roosevelti 
Odocoileus h. columbianus 



coast mole 

Townsend mole 

marsh shrew 

dusky shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

beaver 

Gapper red-backed vole 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

deer mouse 

chickaree 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

fisher 

striped skunk 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black bear 

Roosevelt elk 

black-tailed deer 
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Figure QU-].- Quinault Research Natural Area, Grays Harbor < 
Washinaton. showina aeneral area of tree species concen 



Figure QU-2. Communities of the Quinault Research Natu- 
ral Area. Upper left: Old-growth specimen of western 
redcedar approximately 150-cm. d.b.h. growing in 
swampy area. Upper right: Open stand of western hem- 
lock and Sitka spruce about 200 years in age showing 
dense reproduction of western hemlock. Lower left: 
Abundant reproduction of western hemlock and other 
species on typical rotting "nurse" log. Lower right: 
Mature specimen of Sitka spruce showing the log upon 
which it originally developed; typical dense understory 
of Polyst/chum munitum in the foreground. 



RAINBOW CREEK 

RESEARCH NATURAL 

AREA 1 

Virgin grand fir-western white pine, 
Douglas-fir - ponderosa pine and 
western larch stands typical of the 
interior mixed-conifer forest zone in 
the northern Blue Mountains of 
southeastern Washington. 

The Rainbow Creek Research Natural Area 
as established November 6, 1968. It ex- 
nplifies three forest types which are eco- 
gically and commercially important in the 
>rthern Blue Mountains of northeastern 
regon and southeastern Washington. The 
rO-ha. (420-acre) tract is located in Columbia 
ounty, Washington, and is administered by 
ie Pomeroy Ranger District (Pomeroy, 
r ashington), Umatilla National Forest. Un- 
nced, topographic boundaries give it an 
regular shape (fig. RC-1). It occupies por- 
ons of sections 14, 22, 23, and 26, T. 7 N., 
. 40 E., Willamette meridian. It lies at 
r 15' N. latitude and 11750' W. longitude. 

.CCESSAND 
.CCOMMODAT1ONS 

Access is rather difficult because the nearest 
>ad terminates approximately 3 km. (2 miles) 
om the tract at Godman Guard Station, 
rail No. 3138 leads from Godman Guard 
tation to the edge of the natural area de- 
fending 480 m. (1,600 ft.) in elevation, 
pecific directions can be obtained from the 
omeroy District Ranger. Motorized vehicu- 



1 Description prepared by Dr. F. C. Hall, U.S. 



lar traffic is prohibited on the trail by 
Regional Forester because the Rainbow ] 
search Natural Area lies entirely within 
designated Wanaha Back-Country Area. P 
lie accommodations are available in Dayt 
Washington, about 40 km. (25 miles) noi 
west. Primitive camps are located along 
Skyline Road, and there is a developed car 
ground at Godman Guard Station. 

ENVIRONMENT 

The Rainbow Creek Research Natural A 
varies from 1,100 m. (3,600 ft.) to a maxim 
of 1,440 m. (4,700 ft.) in elevation at 
summit of Sugarloaf Butte. The topogra] 
varies from rolling to steep on the slopes 
the butte and all aspects are present (f 
RC-1 and RC-2). 

The natural area is on an uplifted port 
of Columbia basalt flows with some volca 
ash deposits in the forested areas. Sugar! 
Butte represents a residual island in t 
deeply eroded and dissected area. 

A modified continental climate prevj 
with cool, moist, partly cloudy winters j 
warm, dry, cloudless summers. Precipitat 
is moderate and seasonal, usually occurr 
as snow. The nearest climatic station (D 
ton, Washington) is 32 km. (20 miles) noi 
west of the tract on the Columbia B 
plateau and outside of the topographic; 
modified climate; data from this station 
as follows (U.S. Weather Bureau 1965): 



Mean annual temperature 10.5 C. (50. 

Mean January temperature 0.2 C. (31.6 

Mean July temperature 21.5 C. (70.7 

Mean January minimum 

temperature -4.3C. (24.3 

Mean July maximum temperature . 30.6C . (87.2 

Average annual precipitation 495 mm. (19.5 

June through August 



snse to dense torest cover, inese sons are 
)mmonly covered with a layer of aerially 
eposited volcanic ash and appear to fall in 
le Umatilla and shallow, stony Umatilla 
ategories (Washington State Agricultural 
Ixperiment Station 1954). They may be 
roadly classed as Gray Wooded. Shrub and 
;rassland soils tend to be shallow, stony 
athosols with little to moderate profile 
.evelopment. These soils are located on upper 
>ortions of the butte, on ridge tops, and on 
teeper, colluvial areas. 

ilOTA 

Estimated areas by cover type are: 

Name Area 



-western white pine ....... 57 ha. (140 acres) 

Douglas-fir-ponderosapine ........ 93 ha. (230 acres) 

Western larch ................... 16 ha. (40 acres) 

Grass and shrubs ................ 4 ha. (10 acres) 

The primary forest types of interest are 

the grand fir (Abies grandis) and western 

white pine (Pinus monticola) stands which 

are probably assignable to SAP forest cover 

type 213, Grand Fir-Larch-Douglas-Fir (So- 

ciety of American Foresters 1954), and Kuch- 

ler's (1964) Type 14, Grand Fir-Douglas 

Fir Forest. The Douglas-fir (Pseudotsuga 

menziesii] and ponderosa pine (Pinus ponde- 

rosa) forests form an intricate intergrading 

mosaic and probably best fit SAF type 214, 

Ponderosa Pine-Larch-Douglas-Fir, or Kiich- 

ler's Type 11, Western Ponderosa Forest, and 

Type 12, Douglas Fir Forest. The western 

larch (Larix occidentalis) stand is assignable 

to SAF type 212, Larch-Douglas-Fir, and is 

what Kiichler considers serai to his Type 14, 

Grand Fir-Douglas Fir Forest. Grasslands 

are dominated by wheatgrasses (Agropyron 

spp.) and fall in Kuchler's Type 51, Wheat- 

grass-Bluegrass. The entire area lies within 

the Abies grandis Zone of the Blue Mountains 

(Franklin and Dyrness 1969). 
The grand fir-western white tri tv (*<* 



ceni 01 me louu uasai area itrees over 15-G 
or 6-in. cl.b.h.). Grand fir comprises 40 to 
percent of the basal area and Douglas- 
and western larch account for the rest. Grou 
vegetation is dominated by Vaccinium me 
b-mnaciifni, along with Pacific yew (Tax 
brevifolia), thinleaf alder (Alnus tenuifoli 
Roxa spp., and 10 to 15 species of forbs a 
grasses. Tree reproduction is composed aim- 
entirely of grand fir; western white p; 
reproduction is nearly absent. 

The Douglas-fir-ponderosa pine fore 
occur primarily on the south and west slo 
of Sugarloaf (fig. RC-1) where they are as 
ciated with small areas of grass and sh: 
communities. The stand of pole-sized west 
larch (fig, RC-2) occurs on a northwest si 
and represents natural forest success 
following catastrophic fire. 

Rocky Mountain elk (Ccrvus canaden 
use the area extensively as summer rai 
The animals usually migrate down Bi 
Creek to winter along the Wanaha Ri 
Grass utilization by elk appears to be caus 
some change in the grassland communi 
and may be influencing reproduction 
Pacific yew within the forest stand. 0' 
mammals believed to utilize the tract as i 
dents or transients are listed in table R 

HISTORY OF DISTURBANCE 

Occasional fire-blackened snags and 
western larch stand indicate some histoi 
catastrophic fires. 

Domestic livestock, primarily sheep, gr 
the tract to some extent between 1890 
about 1945 when they were removed. In 
past 20 to 30 years, elk numbers hav< 
creased significantly and presently ma; 
altering some aspects of the nonforested { 
communities. 

Recreation use is rather high and inc 
ing. Grazing from pack and saddle s 
might have some influence on bottom 



id factors responsible for the mosaic pattern 
forest and nonforest communities; (3) natu- 
,1 successional relationships of both western 
tiite pine and western larch ; and (4) biomass 
oduction as affected by soils and topography 
ider a single macroclimate. 

\APSANDAERIAL 
HOTOGRAPHS 

No special topographic or geologic maps 
-e available for the natural area which are 
ifficiently detailed to be useful. Either the 
istrict Ranger (Pomeroy Ranger District) 
* Forest Supervisor (Umatilla National 
orest, Pendleton, Oregon) can provide details 
i the most recent aerial photo coverage of 
le area. 

ITERATURE CITED 

ranklin, Jerry F., and C. T. Dyrness 
1969. Vegetation of Oregon and Washing- 
ton. USDA Forest Serv. Res. Pap. 



1964. Manual to accompany the map 
potential natural vegetation of 
conterminous United States. A 
Geogr. Soc. Spec. Publ. 36, vari< 
paging, illus. 

Society of American Foresters 

1954. Forest cover types of North Arner 
(exclusive of Mexico). 67 p., ill 
Washington, B.C. 

U.S. Weather Bureau 

1965. Climatic summary of the Uni 
States supplement for 1951throi 
1960, Washington. Climatogra] 
of the United States 86-39, 92 
illus. 

Washington State Agricultural Experim 

Station 

1954. Soils of Washington and their rela 
physiography. Columbia Cou 
Section. Wash. Agric. Exp. Stn. C 
282, 6 p., illus. 



Sorexpreblei 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus cinereus 
Myotis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis subulatus 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Plecotus towns endi 
Lepus americanus 
Sylvilagus nuttalli 
Castor canadensis 
Clethrionomys gapperi 
Erethizon dorsatum 
Eittamias amoenus 
Glaucomys sabrinus 
Microtus longicaudus 
Microtus montanus 
Microtus richardsoni 
Neotoma cinerea 
Peromys cus manicidatus 
Phenacomys intermedius 
Spermophilus colum bianus 
Spermophilus lateralis 
Tamiasciuriis hudsonicus 
Thomomys talpoides 
Zapus trinotatus 
Cams latrans 
Felis concolor 
Lynx rufus 
Maries americana 
Mustela erminea 
Mustelafrenata 
Mustela vison 
Ursits americanus 
Cervus canadensis 
Odocoileus h. hemionus 



Preble shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California myotis 

long-eared myotis 

little brown myotis 

small -footed myotis 

fringed myotis 

long-legged myotis 

Yumamyotis 

Townsend big-eared bat 

snowshoe hare 

mountain cottontail 

beaver 

Capper red-backed vole 

porcupine 

yellow-pine chipmunk 

northern flying squirrel 

long-tailed vole 

mountain vole 

Richardson vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

Columbian ground squirrel 

mantled ground squirrel 

red squirrel 

northern pocket gopher 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

bobcat 

marten 

short-tailed weasel or ermine 

long-tailed weasel 

mink 

black bear 

wapiti or elk 

mule deer 
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Figure /?C-Z-Natural features of the Rainbow Creek Re- 
search Natural Area. Upper left: Aerial view of Sugar- 
loaf Butte showing the southerly slope which has west- 
ern white pine in the draws and on the lower slope (the 
two bottom photographs were taken in this area). Upper 
right: Aerial view of the northwest slope showing the 
stand of western larch and some bunchgrass openings. 
Lower left: Stand of grand fir and western white pine 
with some Douglas-fir on lower slope position; Pacific 
yew, Vaccin/um membranaceum, Rosa spp., and forbs 
dominate the understory. Lower right: One of the 
largest western white pines; note clumped branches on 
the Pacific yew behind the pine caused by heavy brows- 
ing of elk in winter. 



RATTLESNAKE HILLS 
RESEARCH NATURAL 
AREA 1 2 

Shrub-steppe vegetation (e.g., big 
sagebrush communities) in the arid 
interior of southeastern Washington. 

The Rattlesnake Hills Research Natural 
.rea was established to provide examples of 
le shrub-steppe communities characteristic 
f the most arid portions of the Pacific North - 
rest. It is an island of natural vegetation 
iirrounded by expanses of cultivated fields 
nder dryland or irrigated management 
egimes. The 33,350-ha. (75,000-acre) tract 
j located within the boundaries of the U.S. 
.tomic Energy Commission's Hanford Works 
:eservation in Benton County, Washington. 
:esearch on the tract is managed for the 
L tomic Energy Commission by the Battelle 
lemorial Institute, Pacific Northwest Labo- 
atories, Richland, Washington. The eastern 
oundary of the natural area is formed by 
tate Highway 240, while the western boun- 
ary follows the natural skyline of the Rattle- 
nake Hills (fig. RH-1). It is located at 46 30' 
r. latitude and 119 40' W. longitude. 

ACCESS AND 

ACCOMMODATIONS 

The natural area is most easily reached via 
tate Highway 240 from Richland which is 
4 km. (15 miles) to the south and east. There 
re numerous access roads which enter and 
^averse parts of the tract; these are marked 
ut are blocked by locked gates. Vehicular 



1 Description prepared by Dr. W. H. Rickard, 
attelle Memorial Institute, Pacific Northwest Lab- 



traffic is restricted to existing roads; off-r 
travel by vehicles is prohibited. Several ro 
are paved; to provide all-weather access 
most of the natural area, some of the n 
troublesome unimproved routes have b 
stabilized with river gravel and crushed r< 

It is necessary to obtain permission to ei 
the tract from the Pacific Northwest Lab( 
tones' Arid Lands Ecology Project and 
Atomic Energy Commission's Richland 0] 
ations Office. Inquiries for permission to 
the reserve should be directed to Dr. Bui 
E. Vaughn, Manager, Ecosystems Dep 
ment, Battelle-Northwest, Richland, Wt 
ington 99352. There are no restrictions 
photography within the natural area, 
firearms are not allowed unless needed 
perform research. 

There are no living accommodations on 
natural area, but numerous facilities 
available in the nearby cities of Richh 
Pasco, Kennewick, and Benton City. 

ENVIRONMENT 

The Rattlesnake Hills Research Nati 
Area occupies the northeasterly facing sl< 
of the Rattlesnake Hills, the southern 
tremity of Yakima Ridge, and intervei 
gentle slopes and valleys. Elevations ra 
from 150 m. (500 ft.) on the valley floo 
1,060 m. (3,500 ft.) along the crest of 
Rattlesnake Hills. The tract is underlair 
layers of Columbia River basalt of Mioc 
age but these are covered by eolian and 2 
vial materials of variable thickness (Hunt 
etal. 1961). 

The climate of the natural area can 
characterized as arid with hot summers 
cold winters. Most of the annual precipita 
occurs during the late fall and winter, \ 
snow a regular occurrence during wii 



perature, precipitation, wind speed and direc- 
tion, relative humidity, and solar radiation. 
Some average values are as follows: 

Mean annual temperature 11.7C. (53.1F.) 

Mean January temperature - 1.3C. (29.6F.) 

Mean July temperature 20.4C. (68.8F.) 

Mean January minimum 

temperature - 10.2C. (13.7F.) 

Mean July maximum temperature . ,33.3C. (91.7F.) 
Average annual precipitation . . . 171.2 mm. (6.74 in.) 
Average annual snowfall 32.0 cm. (12.6 in.) 

Although the meteorological station yields 
relevant data, it is not representative of the 
climate of the entire natural area. A series 
of 25 stations have been located throughout 
the tract and since 1969 have provided data 
on precipitation and maximum and minimum 
air temperature (Hinds and Thorp 1959). 
These data are also available as monthly 
summaries. An automated microclimatologi- 
cal station has recently been established at 
366-m. (1,200-ft.) elevation within the Grass- 
land Biome study area. 

Soils within the natural area have been 
mapped (Hajek 1966). Based on acreage, the 
Warden and Ritzville silt loams occupy most 
of the land area; they are found on the lower 
and middle slopes of the Rattlesnake Hills. 
Steep slopes, ridge crests, draw bottoms, and 
alluvial fans are mapped as Lickskillet, Kiona, 
and Scooteney silt loams. The basal plains 
are mapped as Esquatzel silt loam, Ephrata 
stony loam, Burbank sandy loam, and Hezel 
and Koehler sand. These series are classified 
by great soil group and according to the 7th 
Approximation in table RH-1. 

The Ritzville silt loam series consist of 
dark colored soils midway up the slopes of 
the Rattlesnake Hills. They have developed 
under Artemisia and bunchgrassesfrom wind- 
laid deposits which usually include small 
amounts of volcanic ash. The surface 2 dm. 
are usually a very dark grayish brown (10 
YR 4/2) soil. Ritzville soils are usually more 
than 15 dm. deep, but bedrock may be en- 



grayisn Drown m coior ^u IJK, 4/ZJ 

subsoil is strongly calcareous at about 

The soil is usually more than 15 dm. 

Kiona silt loams are associated with Ri 

and Warden soils and occupy steep 

and ridges. The surface soil is very 

grayish brown (10 YR 3/2) and about 

thick. The dark brown (10 YR 4/3) g 

contains large basalt fragments 4 dn 

larger in diameter. Lickskillet silt 

occupy ridge tops above 765-m. (2,5" 

elevation in the Rattlesnake Hills. 

soils are shallow over basalt bedrocl 

fragments of basalt present througho 

soil profile. This series is similar to the 

series except that the surface soils are 

(very dark brown, 10 YR 2/2). Esc 

silt loams are formed in recent alluviu: 

color and texture of the subsoil var; 

the stratified nature of the alluvial d 

Esquatzel soils are associated with R 

and Warden soils and often seem t 

developed from sediments eroded fron 

two series. Scooteney stony silt loai 

found on the northerly-facing slopes 

Rattlesnake Hills and are usually o 

to the bottoms of narrow draws ar 

shaped areas where draws empty 01 

the adjoining plain. These soils ar< 

severely eroded with numerous outc 

basalt. The surface soil is usually dark j 

(10 YR 4/2). Ephrata sandy loai 

associated with the Burbank soils. T 

face soil is very dark grayish brown 

3/2), and the subsoil is dark grayish 

(10 YR 4/2). The medium textured 

soil is underlain by gravelly material 

meters in depth. Burbank loamy sa] 

coarse-textured soils underlain by 

The surface soil averages about 4-dr 

but can have thicknesses of up to 7 c 

gravel content of the subsoil may ran 

20 to 80 percent by volume. The surf 

is a very dark grayish brown (10 Ti 

and the subsoil is dark eravisli brown 



eep, is very dark brown (10 YR 3/3) and was 
robably formed in wind-blown sand which 
lantled finer textured lacustrine sediments, 
he subsoil is a dark grayish brown (10 YR 
f 2), sandy loam. Koehler sands are similar 
> other sandy soils but differ in that the 
md mantles a lime and silica cemented 
hardpan" layer. The surface soil is very 
ark grayish brown (10 YR 3/2) and the 
alcareous subsoil (10 YR 4/2) is encountered 
t about 5 dm. 

Chemical characterizations of soils and 
ond sediments have been published (Wildung 
ad Hajek 1969, Wildung, Hajek, and Price 
968). Selected data for the Ritzville and 
/arden series are provided in table RH-2. 

UOTA 

Vegetation. The Rattlesnake Hills Re- 
earch Natural Area was selected as a natural 
rea primarily because of the presence of 
ndisturbed stands of several typical shrub 
teppe communities, although the vegetation 
losaic also includes some disturbed plant 
ommunities. Of particular interest are the 
tands representative of the Artemisia tri- 
entata/Agropyron xpi cat n m , Arte mis ia 
ridentata/Poa secunda, and Eriogonum thy- 
loides/Poa secunda Associations described 
y Daubenmire (1970). However, some rare 
ut ecologically significant associations are 
Iso present such as the Eurotia lanatal 
W secunda type (Daubenmire 1970). Un- 
isturbed or even lightly disturbed examples 
f the various shrub steppe communities found 
i the natural area are extremely difficult to 
nd elsewhere. Some of the communities in- 
luded within the tract can be related to 
Jichler's (1964) Types 55, Sagebrush Steppe 
Artemisia- Agropyron), 40, Saltbush-Grease- 
r ood (Atriplex-Sarcobatus) , and possibly 51, 
/heatgrass-Bluegrass (Agropyron-Festuca) . 
'he natural area is located entirely within 
ie Artemisia tridentatalAgropyron spica- 

t"Vl* YYirkC't' ovirl tmmvif-Q-f-i'iTCk ryrvnci 



the Artemisia tridentatalPoa secunda As 
ciation occurs below this elevation on ger 
slopes and on the plain. Both kinds of veg<; 
tion are subject to fire damage. When 
burns through a stand of the ArtemisialAg 
pyron or Artemisia/Poa Associations, 
shrubs are effectively killed but the unc 
story grasses survive. There are a numbei 
stands dominated exclusively by bunchgras 
which have been created in this way; shr 
gradually reinvade these areas. Under gi 
ing stress, the perennial grasses are we 
ened, and invasion by alien winter annu 
especially cheatgrass brome (Bromus i 
torum) is prevalent (fig. RH-2). 

The Artemisia tridentatalAgropyron sp\ 
turn Association is dominated by big sa 
brush (Artemisia tridentata) and bluebu: 
wheatgrass (Agropyron spicatum). Hops 
(Grayia spinosa) is sometimes present in 
shrub layer along with the low shrubs Eric 
on filifolius and Phlox longifolia. Big sa 
brush coverage varies from 5 to 26 perc 
in this association (Daubenmire 1970). Bl 
bunch wheatgrass is the major perem 
grass with a typical coverage value of aroi 
50 percent. Sandberg bluegrass (Poa secun 
is always present with around 30-perc 
cover. Small amounts of Stipa comata i 
Poa cusickii are also typical. Annuals usu* 
present include cheatgrass brome, Fest 
octoflora, F. pacifica, Descurainiafilipes, ; 
Draba verna. 

The Artemisia tridentatalPoa secunda 
sociation lacks any large grasses and h 
higher density of big sagebrush (Daubenn 
1970). Big sagebrush coverage is typic; 
around 35 percent. The only signific 
perennial grass is Sandberg bluegrass. V 
minor amounts of several annuals, such 
cheatgrass brome, Descurainia, and Drc 
are present. Stands typical of this associal 
typically have only half the indigenous t 
(five to ten on forty 20-cm. by 50-cm. pi 
tvnifvino- the ArtemisialAarc 



ss of the Rattlesnake Hins, oasai^ oui- 
ps support vegetation characteristic of 
Eriogonum thymoides/Poa secunda Asso- 
tion (fig. RH-2). Here low growing plants 
Eriogonum thymoides, Phlox hoodii, Ha- 
pappus stenophyllus, and Balsamorhiza 
ea and Sandberg bluegrass grow widely 
,ced as clumps rooted in the rock crevices. 
^ure RH-2 includes a closeup photograph 
Leivisia rediviva, one of the plants found 
these lithosolic habitats. At the crest of 

Rattlesnake Hills snow accumulates in 
p drifts on the eastern slopes as it is trans- 
ted by strong westerly winds. The melting 
w provides soil moisture which is exploited 
plants not found elsewhere on the reserve. 
)ecially conspicuous are Lupinus spp. 
. RH-2) and a perennial bunchgrass, Idaho 
iue (Festuca idahoensis) . 
^ermanent springs are scarce on the re- 
ve. Two of the most copious are located at 
ttlesnake Springs and in Snively Gulch. 
* extent of the riparian vegetation in 
.vely Gulch is illustrated in fig. RH-2. The 
Dortant species are black cottonwood (Pop- 
s trichocarpa), Salix exigua, as well 
other Salix species, Prunus americana, 
us glabra, and Philadelphus leivisii. Al- 
ugh riparian communities occupy only a 

acres, they are an extremely important 
ting habitat for birds. The springs also 
vide drinking water for numerous birds 
. mammals and support an aquatic fauna. 
Jthough big sagebrush and, sometimes, 
sage are the common shrub dominants 
r most of the natural area, there are 
*ral thousand acres on the lower slopes of 

Rattlesnake Hills occupied by winter- 
(Eurotia lanatd) dominated communities 

RH-2). The factors that tend to keep 
^brush from growing on these sites are 
known. There are also about 40 ha. (100 
js) of land near Rattlesnake Springs which 
port greasewood (Sarcobatus vermicula- 
. Greasewood is confined to the area where 



ana Cline 

1965, Rickard 1965a, Rickard 1965b, Rickard 
1967b, and Rickard and Keough 1968), the 
influence of microclimate on the growth oi 
winter annuals (Hinds and Rickard 1968 
Rickard, Hinds, and Gilbert 1971) and the 
composition of the plant communities (Daub- 
enmire 1970). Radionuclides have proved 
useful in obtaining data on the root distribu- 
tion of big sagebrush (Price 1965). 

Current studies in plant ecology are con- 
cerned with measuring primary production of 
winter annuals on abandoned cultivated 
fields at different elevations in relation to 
climatic and edaphic variables, especially 
soil moisture, temperature, and nitrogen. 
Estimates of aboveground productivity have 
been made over the past several years. The 
results of harvests of two old fields at different 
elevations of the natural area at the time of 
peak yield in 1971 are shown below; results 
are expressed as grams of ovendry material 
per square meter of ground the standard 
error of the mean for total material: 
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300 m. 515 m. 

(1,000ft.) (1,700ft.) 
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The dominant plant on both fields is clearly 
cheatgrass 94 and 88 percent of the total 
production on the low elevation and high 
elevation fields, respectively. After 28 years 
of abandonment, native plants still have made 
little progress in colonizing these old field 
habitats. Old fields also appear more pro- 
ductive than pristine stands of vegetation; 
for examDle. total live material produced 



ring-necked pheasant (Phasianus colchicus), 
sage grouse (Centrocercus urophasianus) , 
California quail (Lophortyx calif ornicus), and 
mourning dove (Zenaidura macroura). Only 
the chukar and dove exist in populations of 
sufficient size to support even limited hunting 
pressure. 

The fur-bearing animals are the coyote 
(Cams latrans), badger (Taxidea taxus), and 
bobcat (Lynx rufus). The population levels 
of these animals are unknown but badgers 
are probably more scarce than coyotes; the 
bobcat is rarely seen on the natural area. 

The most abundant small mammal in the 
reserve is the Great Basin pocket mouse 
(Perognathus parvus) (fig. RH-2). This mam- 
mal has been intensively studied by Dr. T. P. 
OTarrell by mark-recapture technique in 
several vegetation types on the natural area. 
A study of the distribution of small mammals 
in relation to the elevational gradient in the 
Rattlesnake Hills has been carried out by 
Kritzman (1970). Other small mammals that 
occur on the project are deer mouse (Pero- 
myscus maniculatus), northern grasshopper 
mouse (Onychomys leucogaster), western 
harvest mouse (Reithrodontomys megalotis), 
Townsend ground squirrel (Citellus town- 
sendii), vagrant shrew (Sorex vagrans), sage- 
brush vole (Lagurus curtains), and northern 
pocket gopher (Thomonys talpoides). Black- 
tail jackrabbits (Lepus californicus) occur 
on the natural area but mostly at low eleva- 
tions, and the least chipmunk (Eutamias 
minimus) occurs only at high elevations. 

The most abundant breeding birds in steppe 
vegetation at low elevations are the horned 
lark (Eremophila alpestris) and western 
meadowlark (Sturnella neglecta). There are 
fewer individuals of the sage sparrow (Am- 
phispiza belli), sage thrasher (Oreoscoptes 
montanus), and loggerhead shrike (Lanius 
ludovicianus) . At higher elevations the vesper 
sparrow (Pooecetes gramineus) and Brewer's 

^Tli3 WAxx?" (Qnrt'i'yal In h'v t ) f )ti&'v t <i\ ovm ivnrir^vf or"H 



vireos \vrreo s 

The riparian tree-shrub communities 
vide breeding sites for the black-billed m* 
(Pica pica), western and eastern kin^ 
(Tyrannus verticalis and T. ty-rannus), 1 
bunting (Passerina amoena), red-sh 
flicker (Colaptes cafer), and starling (Stu- 
vulgaris). Killdeer (Charadrius vocif 
and long-billed curlew (Numenius amer 
us) nests have been found in the vicini 
Rattlesnake Springs. A survey of bird po- 
tions in riparian plant communities in w 
has been reported for the Yakima River 
plain near Richland (Rickard 1964). 

Birds of prey nest on the natural 
especially the sparrow hawk (Falco spa? 
us), Swainson's hawk (Buteo swainsoni),\ 
horned owl (Bubo virginianus), marsh 1 
(Circus cyaneus), and burrowing owl (Sp 
to cunicularia). The golden eagle (A< 
chrysaetos) is a frequent winter visitor. 

Little is known about the dynamics o 
populations of reptiles on the natural , 
Some information is available concerning 
altitudinal distribution of the side-blot 
lizard (Uta stansbunana) (Rickard 1961 
well as the time of onset of winter dorm 
(Rickard 1967). Other reptiles observe 
the natural area are the Pacific rattles 
(Crotalus viridis), gopher snake (Pituc 
melanoleucus), yellow-bellied racer (Col 
constrictor), and the short-horned li 
(Phrynosoma douglassi). 

The invertebrate fauna of the natural 
have received little attention. A taxon 
survey of foliage dwelling insects has 
under way for several years by Dr. Y\ 
Cone of Washington State University 
date several hundred species of insects 
been identified and related to various ] 
species on the tract. The ground-dwe 
beetles have been investigated to some e: 
(Hakonson and Rickard 1969, Rickard 
Haverfield 1965, Rickard 1968, Rickard li 
Rickard 1970b, and Rickard 1971). 

cnThiTrm amdvorcml- HaylrKnor T"\ 
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ed to provide 20 kg. of live biomass per 
an*. 



STORY OF DISTURBANCE 

he grazing history of tin* natural area 
r to liMo is not documented. However, 
1 ranchers recall .sheep' and rattle ^ra/,in>r 
he Rattlesnake Hills prior to that time, 
tr rax ing 1 has been allowed since ItMM, and 

area is now fenced in its entirety to 
ude wandering livestock. The condit inn f 
various plant com n until ies and abundance 
veral highly ]>alatahle forage plant/ . ui'h 
/interfat i/v//w/fn and hopsagr '/" ( 
jest that whatever gra/ing took place 

probably I)een a minor disturbing in 
ice. Water was prohahly a MTI* n>-l; hunt 

fuel or in utilization of the traef h\ 
est ic stork. 
>me portions of fh* natural aM*a , IT 

farmed pritir to F*d'!*al arqm i*i"r. >!" 
tract in HUM. Th* rmmuniti' nn tl r 
idonecl ti^lds an* uiidrrfjiin^ naiur.u ' 
i<m and are being utili/.-d in cunatai,/, , 
ies \\'ith th*' natural \rg*tation. 
nst r k c*'nt human distiu'banei- ha- !v 
M! from off- road military v'hii f i 4 ti. 
ng war ganirs in HH,">. Tht-sr Irft mim*'r- 

track scars on part f tin* land-i-apf. 
i'i* present rnanagrmrnt , human distur'i- 
* is minimal and \i.sting roadways ar*- 
roved in lieu of new road const nic! i n. 
ire has been and continues to in- an 
vrtant natui'al disturbance. An e\tensi\- 
tire occurred in the suinniei- of 1 !*.*"> V and 

mostly confined to the .!/* //. <'. -M;.. I*;, ' 
f// associ.'ition at elevations abo\v '\nn m. 
Ml ft. L 

iEARCH 

;eld researcli <n the Rattlesnake Hills 



> v. ^wceahectai 
i4f^acresi ol the natural area are presen 
designated and under study as the ALE (A 1 
Lands Ecology) coordinating site in the Int 
national Biological Program's Grassla 
Biome project. 

Much of the ongoing research has be 
cited earlier in this description of thenatu 
area; included is research in climatology a 
nueroinHeorology, plant ecology (both au 
culngy and synecology), animal ecoloj 
hydrology, and soil science. Some sped 
studies involve: productivity and minei 
relationships of plants in abandoned cultivat 
fields and in pristine plant communitii 
.-Indies of small mammal populations unc 
\arinis plant community manipulations, su 
a, treatment with selected herbicides a 
addition of moisture using controlled sprir 
ler irrigation; and hydrologic and minei 
nutrient relationships in a phreatophj 
enmmunif y . 

Research facilities are concentrated 
rhivr laboratory sites on the natural an 
'I e art- a small -JO- by 40-foot mei 
.'.',, <iini' iorated at Rattlesnake Springs; 
v;,.dii,i c. n*p|f\ located at. the 360-m. (1,2( 
t* .-.e at the southern end of the resen 
,ji,i am th r building complex located at t 
! f "J f ii*' Rattlesnake Hills, also near t 
ouM^rn *dge of the reserve. The first t 
!a :iiti- are primarily utilized in biologi( 
[ rarcb, and the last named is an astronor 
e.i 1 tac'Iit;, . 

MAPS AND AERIAL 
PHOTOGRAPHS 

I'.S. <;**olugical Survey topographic ma 

are a\ailable for the entire natural an 
scientists should consult the U.S. Geologii 
Survey's index to topographic maps in Was 
inglon to determine the quadrangle(s) 

specific interest to them. The geology oft 



special maps. 
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Warden silt loam Sierozem Integrade to Regesol Andic Mollic Camborthid 

Kiona silt loam Sierozem Integrade to Regesol Andic Mollic Camborthid 

Lickskillet silt loam Lithosol Lithic Haplustoll 

Scooteney stony silt loam Sierozem Integrade to Regosol Andic Mollic Camborthid 

Ephrata stony loam Sierozem Integrade to Regosol Mollandeptic Camborthid 

Burbank loamy sand Regosol Typic Torripsamment 

Hezel sand Regosol Typic Torn flu vent 

Koehler sand Regosol Mollic Durothid 



Table RH-2. Selected chemical properties of the Warden (Wa) and Ritzville (Ri) soi 
series within the Rattlesnake Hills Research Natural Area 

Sample Organic Tot? 

pH Calcium Potassium exchang 

depth matter Das 

(decimeters) Wa Ri Wa Ri Wa Ri Wa Ri Wa 

Percent Pounds per acre me./ 10 

0-1 7.1 6.9 1.3 1.4 3,100 2,200 1,210 1,300 12.3 

1-2 7.3 7.1 .6 .9 2,700 2,500 780 1,190 11.4 

2-3 7.3 7.3 .5 1.0 3,200 2,600 410 1,100 12.1 

3-4 7.2 7.3 .5 .7 3,200 2,400 300 980 12.2 

5-6 7.4 7.4 .5 .9 3,400 3,100 160 800 12.8 

7-8 7.3 7.5 .3 .7 3,100 3,200 120 700 11.7 

9 - 10 7.5 7.7 .3 .5 3,400 2,700 160 540 12.8 
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Figure ffW-2-Natural features of Rattlesnake Hills Research 
Natural Area. (All photos courtesy of Dr. T. P. O'Farrell, 
Battelle Northwest.) A: Pristine community representa- 
tive of the Artemisia tridentata/Agropyron spicatum 
Association which is typical of higher elevations; note the 
Rattlesnake Hills in the background. B: Community 
dominated by big sagebrush and hopsage typical of those 
found on the basal plain; the understory is composed of 
cheatgrass brome, an alien annual grass which is highly 
successful on habitats disturbed by grazing. 
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Figure RH-2. Natural features of Rattlesnake Hills Research 
Natural Area (continued). C: Winterfat forms islandlike 
stands which are surrounded by communities of big 
sagebrush on the lower slopes of the Rattlesnake Hills. 
D: The most extensive stand of deciduous shrubs and 
trees which is found along a spring-fed brook below 
Snively Basin. 
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Figure RH-2.- Natural features of Rattlesnake Hills Research 
Natural Area (continued). E: Lithosolic communities 
inhabit stony outcrops in the Rattlesnake Hills; typical 
species illustrated here are Balsamorhiza rosea and Sand- 
berg bluegrass. F: Lewis/a rediviva, another conspicuous 
plant on lithosolic sites in the Rattlesnake Hills. 
G: Lupinus providing a conspicuous display of color fol- 
lowing snow melt; snowdrifts persist late into the spring 
on northeast-facing slopes at the crest of the Rattle- 
snake Hills. H: The most abundant mammal on the 
natural area, the Great Basin pocket mouse (Perog- 
nathus parvus) . 



SISTER ROCKS 

RESEARCH NATURAL 

AREA 1 

Pacific silver fir stands on a moun- 
tain ridgetop of Eocene-Oligocene 
volcanics in the Washington Cas- 
cade Range. 

The Sister Rocks Research Natural Area 
is established on September 5, 1967. It 
emplifies Pacific silver fir (Abies amabilis) 
inds as they occur on mountain slopes and 
Igetops in older (Eocene-Oligocene) vol- 
nic portions of the Cascade Range. The 87- 
. (215-acre) tract is located in Skamania 
>unty, Washington, and is administered by 
6 Wind River Ranger District (Carson, 
ashington), Gifford Pinchot National For- 
t. The tract occupies portions of sections 
3, 10, and 11, T. 5 N., R. 6 E., Willamette 
iridian (fig. SR-1), based upon natural 
itures and locations of Roads N63 (on the 
>st) and N63J (proposed, on the north). It 
s at 4556' N. latitude and 122 03' W. 
igitude. 

CCESSAND 
CCOMMODATIONS 

Access to the vicinity is easiest from the 
ith via the Columbia River (U.S. Highway 
0), Carson, and the Wind River valley (For- 
; Roads 30, N73, N64, and N63); it can 
10 be approached from the west via Amboy 
d Forest Roads N56, N54, and N58. Forest 
ail 155 begins at the northern point of the 
tural area and extends its entire length 



Description prepared by Dr. J. F. Franklin, U.S. 
sartment of Agriculture, Forest Service, Pacific 



(fig. SR-1). The trail provides access to c 
tral and southern portions of the tract 2 
bounding roads (existing and planned) to ' 
remainder. At present, eastern portions ; 
least accessible. 

The nearest commercial accommodate 
are in Stevenson, Washington, about 40 1 
(25 miles) away, or occasionally, in Coug 
However, there are several improved for 
camps in the adjacent Wind River valley. 

ENVIRONMENT 

The Sister Rocks Research Natural A: 
occupies a broad, north-trending ridget 
Slopes are generally gentle to moderate ( 
to 30-percent) except along the lower marg 
of the area where steeper (60- to 80-perce 
slopes occur. Elevations range from ab< 
1,100 to 1,280 m. (3,600 to 4,200 ft.). 

Geologically, the natural area is simj 
Underlying bedrock is composed of Eoce 
Oligocene volcanics, predominantly andesi 
in character (Huntting et al. 1961). Incluc 
within the overburden are elements of vari( 
Pleistocene and/or Recent volcanic ash a 
pumice falls, some of the ejecta formi 
distinct layers. 

The climate is wet and cold. Precipitat: 
is seasonal, peaking during winter mon* 
and reaching low levels during the sumn 
period. Much of the winter precipitati 
occurs as snow and accumulates in snowpa( 
which proabaly attain maximum depths 
2 to 3 m. (70 to 120 in.) based on a neai 
snowcourse at Oldman Pass (U.S. Soil C< 
servation Service n.d.). The following clima 
data are from the Wind River weather stati< 
which is about 19 km. (12 miles) southeast 
and 600 m. (2,000 ft.) below the natural ai 
(U.S. Weather Bureau 1965): 

Mean annual temperature 8.7 C. (47. 8 c 



ipitation 119 mm. (4.67 in.) 

ieratures are undoubtedly considerably 
and precipitation somewhat higher on 
itural area. 

Is in the natural area are generally 
>lic with distinctive A2-B2 sequences; 
have not been mapped or classified into 
j, however. A typical profile from the 
r of the tract had the following horizon 
mce: 01 and 02, 6 to cm.; A2, to 3 
IIAlb, 3 to 6 cm.; IIB2b, 6 to 11 cm.; 
IB3b, 11 cm. plus. The A2 has developed 
ount St. Helens "W" pumice which is 
: 450 years in age (Crandell 1969); the 
d profile was developed from andesite 
coria. 2 

TA 

. 87 ha. (215 acres) of the Sister Rocks 
irch Natural Area are classified as SAF 
type 226, Pacific Silver Fir-Hemlock 
ety of American Foresters 1954). The 
falls within Kiichler's (1964) Types 33 
(Silver Fir-Douglas Fir or Fir-Hemlock 
3t) and the Abies amabilis Zone of 
Win and Dyrness (1969). 
icific silver fir dominates the natural 
, frequently occurring in pure stands 
SR-2). Western hemlock (Tsuga hetero- 
la) is the most common associate (fig. 
i). Douglas-fir (Pseudotsuga menziesii) 
early absent at higher elevations but 
mes occasional to common in some lower 
i stands; on local type maps, there are 
a. (59 acres) on which Douglas-fir is a 
>r component. Noble fir (Abies procera) 
so scattered through the area, and the 
ence of snags and stumps of this species 
;ests it was once more common. Noble 
nountain hemlock (Tsuga mertensiana), 
lodgepole pine (Pinus contorta) occur 



npublished data provided by Dr. H. W. Smith, 
lomy Department, Washington State Univer- 



wilanre in ivvz (jig. on-<s;. 

Pacific silver firs in the natural area are 
typically 65- to 100-cm. (25- to 40-in.) d.b.h. 
and 36 to 43 m. (120 to 140 ft.) tall. Stem 
analyses of similar Pacific silver firs growing 
nearby suggest a wide range of ages, with 
250 to 350 years most common. 3 

Pacific silver fir is clearly the climax tree 
species throughout the natural area, based 
upon size class distributions and reproductive 
success. Consequently, pure, uneven-aged 
Pacific silver fir stands are the hypothetical 
climax here, and much of the area already 
approximates this structure and composition. 
Douglas-fir and noble fir occur only as large, 
old individuals; in many areas, they are 
present as dead or dying specimens or as 
stumps and down logs. The relatively tolerant 
western hemlock is likewise failing to re- 
produce in significant numbers and is pri- 
marily represented by old, overmature 
specimens. 

Based upon Franklin's (1966) classification 
of the subalpine forests in this part of the 
Cascade Range, there are three major com- 
munity types within the natural area: The 
Abies amabilis I Streptopus curvipes (Ery- 
thronium montanum phase) and Abies ama- 
bilislVaccinium alaskaense Associations, 
and an Abies proceralXerophyllum tenax 
community. The Abies amabilislStreptopus 
curvipes Association is most common in the 
central portion of the natural area. This com- 
munity has well-developed shrub and herb 
layers. Vaccinium ovalifolium, V. alaskaense, 
V. membranaceum, and Menziesia ferruginea 
are the dominant shrubs. The abundant herbs 
include Tiarella unifoliata, Rubus pedatus, 
R. lasiococcus, Clint onia uniflora, Erythron- 
ium montanum, Streptopus curvipes, and 
Cornus canadensis. Rhytidiopsis robusta, 
Brachythecium velutinum, and Dicranum 



3 Unpublished data provided by Mr. F. R. Herman 
and on file at U.S. Forest Service, Forestry Sciences 



wvosa, Xeropnyiium lenax, 
nbellata, and Rhytidiopsis robusta are corn- 
on constituents. The Abies proceralXero- 
lyllum tenax community is a pioneer type 
hich characterizes the small area of 50-year- 
d burn found at the southern margin of the 
ttural area. Xerophyllum tenax and Vac- 
mum membranaceum are the most abun- 
mt understory plants. 

Mammals believed to utilize the natural 
ea as residents or transients are listed in 
ble SR-1. 

1STORYOF DISTURBANCE 

Road construction has caused, and will 
ntinue to cause, some disturbance along the 
argins of the natural area and, in connection 
.th clearcutting of adjacent lands, will pro- 
ice some edge effects. However, most of the 
ea is free of human disturbance except for 
e trail. The trail is used occasionally by 
kers, berry pickers, and hunters. There is 
> evidence that wildfires have occurred with- 
the natural area for several centuries out- 
le of the strip of 1902 burn which was in- 
uded to provide a contrast with the old- 
owth stands. 



and for a study of characteristics and c 
tribution of Recent pumice and ash falls. 4 

This natural area is particularly valua 
as a site for studies of the ecology of Pac 
silver fir, offering a variety of stand ty 
and conditions, including pure stands am 
recently burned area. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natu 
area include: Topography 15' Lookout Mo 
tain, Washington quadrangle, scale 1:62,5 
issued by the U.S. Geological Survey in 19 
and geology Geologic Map of Washingt 
scale 1:500,000 (Huntting et al. 1961). Bit 
the District Ranger (Wind River Ran 
District) or Forest Supervisor (Gifford I 
chot National Forest, Vancouver, Washi 
ton) can provide details on the most rec 
aerial photo coverage and forest type m 
for the area. 



4 Research by Dr. H. W. Smith, Agronomy Dei 
ment, Washington State University, Pullman. 



U.S. Geol. Surv. Bull. 1292, 43 p., 

illus. 

klin, Jerry F., and C. T. Dyrness 

59. Vegetation of Oregon and Washing- 

ton. USDA Forest Serv. Res. Pap. 

PNW-80, 216 p., illus. Pac. North- 

west Forest & Range Exp. Stn., 

Portland, Oreg. 

klin, Jerry Forest 

56. Vegetation and soils in the sub- 

alpine forests of the southern Wash- 

ington Cascade Range. 132 p., illus. 

(Ph.D. thesis, on file at Wash. State 

Univ., Pullman.) 

:ting, Marshall T., W. A. G. Bennett, 
E. Livingston, Jr., and Wayne S. 



61. Geologic map of Washington. Wash. 



potential natural vegetation of the 
conterminous United States. Am. 
Geogr. Soc. Spec. Publ. 36, various 
paging, illus. 

Society of American Foresters 

1954. Forest cover types of North America 
(exclusive of Mexico). 67 p., illus. 
Washington, D.C. 

U.S. Soil Conservation Service 

n.d. Summary of snow survey measure- 
ments for Washington 1915-1969. 
Various paging, illus. USDA Soil 
Conserv. Serv. and Wash. Dep. Ecol. 

U.S. Weather Bureau 

1965. Climatic summary of the United 
States supplement for 1951 through 
1960, Washington. Climatography of 
the United States 86-39, 92 p., illus. 



Order 
Insectivora 

Chiroptera 



Lagomorpha 
Rodentia 



Garni vora 



Artiodactyla 



Scientific name 

Neurotrichus gibbsi 
Scapanus orarius 
Sorex obscurus 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionycteris noctivagans 
Lasiurus dnereus 
My otis calif ornicus 
Myotis evotis 
My otis lucifugus 
Myotis volans 
Myotis yumanensis 
Plecotus towns endi 
Lepus americanus 
Aplodontia rufa 
Clethrionomys gapperi 
Erethizon dorsatum 
Eutamias amoenus 
Eutamias townsendi 
Glaucomys sabrinus 
Microtus longicaudus 
Microtus oregoni 
Neotoma cinerea 
Peromyscus maniculatus 
Phenacomys intermedius 
Spermophilus saturatiis 
Tamiasciurus douglasi 
Thomomys talpoides 
Zapus trinotatus 
Canis latrans 
Fells concolor 
Lynx rufus 
Maries americana 
Mustela erminea 
Mustela frenat a 
Spilogale putorius 
Ursus americanus 
Vulpesfulva 
Cervus canadensis 
Odocoileus h. columbianus 



Common name 

shrew mole 

coast mole 

dusky shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California my otis 

long-eared my otis 

little brown my otis 

long-legged myotis 

Yuma myotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

Gapper red-backed vole 

porcupine 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

bushy-tailed wood rat 

deer mouse 

heather vole 

Cascades mantled ground s 

chickaree 

northern pocket gopher 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

bobcat 

marten 

short-tailed weasel or erm 

long-tailed weasel 

spotted skunk or civet cat 

black bear 

red fox 

wapiti or elk 

black-tailed deer 
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4261 Ft. 
1300m 
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Figure SR-2.~ Communities of the Sister Rocks Research 
Natural Area. Upper left: Pure stand of Pacific silver fir 
with dense reproduction 0.5 to 1 m. tall. Upper right: 
Mixed stand of Pacific silver fir and western hemlock, 
the latter represented only by large, overmature speci- 
mens. Lower left: Noble ilt/Xerophy/lum tenax com- 
munity growing on area burned by wildfire in 1902 and 
located at the southern edge of the natural area. Lower 
right: Mixed stand of Pacific silver fir, Douglas-fir, and 
western hemlock with abundant seedlings, saplings, and 
poles of Pacific silver fir. 



TURNBULL PINE 

RESEARCH NATURAL 

AREA 1 

Ponderosa pine/bunchgrass savan- 
na and pothole lakes and ponds 
characteristic of east central 
Washington. 

rhe Turnbull Pine Research Natural Area 
,s established December 1966 to exemplify 
arly pristine ponderosa pine (Finns pon- 
rosa) savanna at the transition from forest 
grassland and a series of freewater potholes 
aracteristic of the Channeled Scablands 
md on the basalt plateau of east-central 
ishington. The 81-ha. (200-acre) tract is 
:ated in Spokane County, Washington, and 
administered by the Turnbull National 
ildlife Refuge (Route 3, Box 107, Cheney, 
ashington), Bureau of Sport Fisheries and 
ildlife. The irregularly shaped tract is 
^ated in section 25, T. 21 N., R. 43 E., 
illamette meridian, at 4727' N. latitude 
d 11730' W. longitude (fig. TP-1). 

CCESSAND 

CCOMMODATIONS 

The natural area is located 2.5 km. (1.5 
les) south of Cheney, Washington, along 
2 Cheney-Plaza County road which forms 
s tract's west boundary. Access is excellent 
ring the summer and generally good during 
2 winter. Public accommodations are avail- 
le at Cheney. 

sIVlRONMENT 

The Turnbull Pine Research Natural Area 



ranges from 685 to 715 m. (2,250 to 2,350 ft 
in elevation. Topography is generally und 
lating to rolling except around the potho 
lakes which are often surrounded by ste< 
slopes or rock cliffs (fig. TP-2). 

The natural area is located on easte] 
Washington's well-known Channeled Sea 
lands (Bretz 1959). The Columbia Riv 
basalts which characterize the entire Colui 
bia Plateau provide the foundation of tt 
landscape. An intricate network of draina 
channels are carved into this bedrock and ; 
overburden of loess. Glacial damming of t 
Columbia River by a lobe of the continenl 
ice sheet is believed to have combined wi 
successive massive floods released from g^ 
daily dammed lakes to produce the scablam 
The natural area itself was probably ne^v 
actually glaciated. 

A modified maritime climate prevai 
Most precipitation occurs as rain or snc 
during the cool, cloudy winter. Summers a 
warm, generally low in precipitation, a: 
largely cloudless. One to 3 months of droug 
are common. Climatic data from Spokai 
about 29 km. (18 miles) north, are as folio 1 
(U.S. Weather Bureau 1965): 



Mean annual temperature 8.8C. 

Mean January temperature 3.7C. 

Mean July temperature 21.4C. 

Mean January minimum 

temperature - 7.7C. 

Mean July maximum temperature . . 28.7C. 

Average annual precipitation 437 mm. 

June through August 

precipitation 56 mm. 

Average annual snowfall 147 cm. 



(47.8 
(25.3 C 
(70.5 c 

(18. l c 
(83.7 C 
(17.2 

(2.2 
(58.0 



Description prepared by Dr. F. C. Hall, U.S. 



Soils in the area were mapped someti 
between 1955 and 1961, and complete ini 
mation is found in the Spokane County 
Survey (Donaldson and Giese 1968). Hesi 
tine soils are predominant on the area w 
the major portion mapped as Hesseltine v 



upland soil with topsoil down to 4 dm. 
in.) deep, underlain by coarse gravel and 
ies to a depth of up to 15 dm. (60 in.) over 
dt bedrock. Minor areas of other Hessel- 
-type soils also occur. The Hesseltine soils 
typically forested. Soils in the meadows 
around pothole borders are the Cocollala 
j clay loam. This soil ranges up to 14 dm. 
in.) deep and is formed in volcanic ash 
Dsits mixed with silty alluvium. Highly 
anic Semiahmoo muck soils are found 
the potholes (e.g., in fig. TP-2), which 
:gests natural pond succession and 
:ophication. 

DTA 

Istimated areas by vegetation type are 
ollows: 



Name 



Area 



derosa pine forest 65 ha. (160 acres) 

island 8 ha. (20 acres) 

king aspen 4 ha. (10 acres) 

atic (kettle lakes and potholes) . 4 ha. ( 10 acres) 

'he forest stands are assignable to SAF 
ist cover type 237, Interior Ponderosa 
e (Society of American Foresters 1954), 
Kuchler's (1964) Type 11, Western Pon- 
osa Forest. The grasslands best fit Kuch- 
s Type 51, Wheatgrass-Bluegrass with 
le Type 50, Fescue-Wheatgrass. The kettle 
2S and potholes with their associated mea- 
j vegetation would probably fit Kuchler's 
>e 49, Tule Marshes. The natural area 
s in a zone of ponderosa pine savanna 
>re ponderosa forests gradually grade into 
umbia Basin bunch grass, 
'onderosa pine (Pinus ponderosa) forests 
y be divided into two community types: 
\us ponderosa/ Festuca idahoensis and 
MS ponderosajSymphoricarpos albus/Cal- 
zgrostis rubescens. The Pinus/Festuca 
e is characteristic of convex topography 
I shallower soils. Pine crown cover varies 



cnstata, Jrotenmia gianauiosa, and Engeron 
spp. (see fig. PN-2 in Pine Creek Research 
Natural Area description). They appear 
related to Daubenmire and Daubenmire's 
(1968) Pinus ponderosal Festuca idahoensis 
Association. 

The PinuslSymphoricarposlCalamagrostis 
community type is characteristic of lower 
concave microtopography and small swale 
bottoms (fig. TP-2). Pine crown cover varies 
from 35 to 50 percent. Ground vegetation is 
codominated by Symphoricarpos albus and 
pinegrass (Calamagrostis rubescens). Other 
important components are Idaho fescue, elk 
sedge (Carex geyeri), and Fragaria virginiana 
var. platypetala. This community does not 
clearly fit any of Daubenmire and Dauben- 
mire's (1968) associations. It is probably a 
variant of their Pinus ponderosal Symphori- 
carpos albus Association in which pinegrass 
is far more important than their classification 
recognizes. Variations in microtopography 
and soil depth seem related to these two 
forest communities. 

Quaking aspen (Populus tremuloides) com- 
munities occasionally occur in small meadows 
(fig. TP-2) and as stringers around lakes and 
meadows. Quaking aspen is clearly dominant. 
Associated vegetation is Symphoricarpos 
albus, Solidago spp., thinleaf alder (Alnus 
tenuifolia), water birch (Betula occidentalis). 
and Cornus stolonifera. 

The grasslands generally occur on convex 
surfaces of the gentle, undulating topography 
and appear associated with shallow soils (fig, 
TP-2). Other than very occasional ponderosa 
pine, they are dominated by bluebunch wheat- 
grass, Idaho fescue, and Bromus spp. on 
deeper soils. On shallower soils they are 
dominated by Sandberg bluegrass and Bromus 
spp. with some Idaho fescue and bluebunch 
wheatgrass. 

The 4 ha. (10 acres) of kettle and pothole 
lakes are characterized by freewater ponds 
which retain their water all season lon^ and 



tlysepalus) often colonizes free-water areas. 
Dnds are often edged by -wet meadows char- 
:terized by tule (Scirpus accutus and/or 
validus) with occasional colonies of cattails 
"ypha latifolia). Where moisture and free 
ater are less abundant, the tule grades into 
oist meadow dominated by Phalaris arun- 
nacea, which is often associated with Des- 
.ampsia caespitosa. Most pothole lakes are 
rrounded by rock ledges or steep slopes 
Dm 10 to 25 feet high (fig. TP-2). 
Mammals believed to utilize the natural 
ea as residents or transients are listed in 
ble TP-1. A list of resident and transitory 
rds can be obtained from the Refuge 
anager. 

ISTORY OF DISTURBANCE 

Fire scars on ponderosa pine indicate 
ound fires periodically burned the area 
ior to fire control programs. 

ESEARCH 

Some research is being conducted by ecology 
jidents at nearby Eastern Washington State 
>llege, Cheney, Washington. Information 
ay be obtained from the Refuge Manager or 
>m the Biology Department of Eastern 
ashington State College. Voucher specimens 
some birds and animals and most plant 
ecies are available for inspection at Refuge 
^adquarters. 

The natural area provides unique oppor- 
nities to study: (1) the ecology of pothole 
tes and their associated meadow vegetation 



between dry upland nonforested vegetati 
and forested vegetation on slopes and betwe 
forest and meadow and meadow and fi 
water; (3) relationships of faunal spec 
distribution to vegetation over these extren 
ly variable environmental conditions; a 
(4) aquatic communities. 



MAPS AND AERIAL 
PHOTOGRAPHS 

No special topographic or geologic im 
are available for the natural area which i 
sufficiently detailed to be useful. The Reft 
Manager (Turnbull National Wildlife Refu 
Cheney, Washington) can provide details 
the most recent aerial photo coverage 
the area. 

Since refuge establishment in 1937, grazii 
tree cutting, and other disturbances hz 
been prohibited on the original 20 ha. ( 
acres) of this natural area (the northwest* 
corner of the present tract). The natural ai 
was expanded to 81 ha. (200 acres) in 1 
and the 61-ha. (150-acre) addition had 
ceived some light use by cattle each y< 
between 1937 and 1968. The old-growth p< 
derosa pine was logged prior to Refuge 
tablishment, and present forest stands * 
sapling and pole sized with occasional larf 
trees. Domestic livestock also used the ar 
sometimes heavily, prior to Refuge establii 
ment. The abundance of Bromus spp. sugge 
livestock overuse produced some modificati 
of ground vegetation. 



Bull.45,57p.,illus. 

enmire, R., and Jean B. Daubenmire 
>8. Forest vegetation of eastern Wash- 
ington and northern Idaho. Wash. 
Agric. Exp. Stn. Tech. Bull. 60, 104 
p., illus. 

Idson, N. C., and L. D. Giese 
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Lagomorpha 
Rodentia 



Garni vora 



Artiodactyla 



Lptesicus juscus 
Lasionycteris noctivagans 
Lasiurus tinereus 
My otis calif ornicus 
My otis lucifugus 
My otis subulatus 
My otis yumanensis 
Pipistrellus hesperus 
Plecotus townsendi 
Lepus californicus 
Sylvilagus nuttalli 
Erethizon dorsatum 
Eutamias amoenus 
Glaucomys sabrinus 
Marmota flaviventris 
Microtus longicaudus 
Micro tus montanus 
Microtus pennsylvanicus 
Neotoma cinerea 
Ondatra zibethicus 
Onychomys leucogaster 
Perognathus parvus 
Peromyscus maniculatus 
Reithrodontomys megalotis 
Spermophilus columbianus 
Tamiasciurus hudsonicus 
Tkomomys talpoides 
Canis latrans 
Lynx riifus 
Mephitis mephitis 
Mustela frenata 
Taxidea taxus 
Odocoilens h. hetnionus 
Odocoileits virgianus 



big brown bat 
silver-haired bat 
hoary bat 
California my otis 
little brown my otis 
small -footed my otis 
Yuma myotis 
western pipistrel 
Townsend big-eared I 
black-tailed jack rabb 
mountain cottontail 
porcupine 

yellow-pine chipmunk 
northern flying squiri 
yellow-bellied marmo 
long-tailed vole 
mountain vole 
meadow vole 
bushy-tailed wood rat 
muskrat 

northern grasshopper 
Great Basin pocket m 
deer mouse 
western harvest mous 
Columbian ground sq\ 
red squirrel 
northern pocket goph< 
coyote 
bobcat 

striped skunk 
long-tailed weasel 
badger 
mule deer 
white-tailed deer 




Figure TP-I.- Turnbull Pine Research Natural / 
Spokane County, NVashington. 
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Figure 7P-2-Natural features of the Turnbull Pine Research 
Natural Area. Upper left: Common forest community of 
ponderosa pine, Symphoricarpos a/bus, and pinegrass 
with some Idaho fescue and elk sedge. Upper right: Dry 
meadow of Agrostis alba and Phleum pretense and 
quaking aspen meadow with Symphoricarpos, Sol/dago, 
and thinleaf alder. Lower left: Common community on 
top of gentle ''biscuits/' Bromus spp. on shallow soil. 
Lower right: Free water pond and adjacent tule mead- 
ow; rock rim around the pond is typical. 



rWIN CREEK RESEARCH 
NATURAL AREA 1 

"Rain forest" Sitka spruce-western 
hemlock stands growing on terraces 
along the Hoh River on the western 
Olympic Peninsula, Washington. 

The Twin Creek Research Natural Area 
as established in 1958 to exemplify Sitka 
>ruce (Picea sitchensis) forests as they occur 
rider the "rain forest" conditions found in 
ver valleys on the west side of the Olympic 
eninsula. The 40-ha. (100-acre) tract is 
.cated in Jefferson County, Washington, and 

administered by Olympic National Park 
3 ort Angeles, Washington). The natural 
rea is located in two units which occupy 
Drtions of sections 20, 21, and 29, T. 27 N., 
. 10 W., Willamette meridian. Legal lines 
rovide the boundaries. The tract is located 
: 4750' N. latitude and 124 00' W. longitude. 

ACCESS AND 

.CCOMMODATiONS 

The natural area is located a short distance 
om the Hoh River Road, about 23 km. (14 
dies) from its junction with U.S. Highway 
01. The west unit is located about 1.6 km. 
L mile) inside the park boundary and 9 km. 
>.5 miles) from the visitors center at the 
id of the Hoh River Road. The east unit is 
>cated about 1.6 km. (1 mile) east of the west 
nit. There are no trails within the natural 
rea, but cross-country travel is not too 
ifficult because of the gentle topography. 

Commercial accommodations are available 
i Forks or Kalaloch, along U.S. Highway 



1 Description prepared by Dr. J. F. Franklin, U.S. 
epartment of Agriculture, Forest Service, Pacific 
orthwest Forest and Range Experiment Station, 



101, from 40 to 56 km. (25 to 35 miles) aw 
However, there is an excellent public cai 
ground at the end of the Hoh River Road j 
several smaller State campgrounds al< 
the road outside the park. 

ENVIRONMENT 

The natural area occupies gentle topograi 
on river terraces in the Hoh River val 
Elevations range from about 130 to 195 
(420 to 640 ft.) in the west unit and 150 to 
m. (500 to 580 ft.) in the east unit. 1 
branches of Twin Creek flow through a j 
tion of the east unit and swampy areas 
found in both units of the natural area ( 
TW-1). 

The natural area is located on up 
Cretaceous-lower Tertiary sedimentary re 
belonging to the Soleduck formation (Dan 
1955, Huntting et al. 1961); however, I 
rock is completely buried beneath depositi 
of alluvium and possibly some glacial di 
The valley of the Hoh River, including 
natural area, has been glaciated at h 
three times during the Wisconsin age am 
least once in pre-Wisconsin time (Cran< 
1964). 

A wet, mild, maritime climate prev^ 
Winters are mild and summers are cool v 
frequent cloudy days. Precipitation is he* 
but less than 10 percent falls during sumi 
months. The following climatic data are ft 
the Forks weather station located appn 
mately 32 km. (20 miles) northwest of 
natural area (U.S. Weather Bureau 1965): 

Mean annual temperature 9.55 C. (49.5 

Mean January temperature 3.72C. (38.1 

Mean July temperature 15.39C. (59.1 

Mean January minimum 

temperature 0.17C. (32.J 

Mean July maximum temperature .21.55C. (70.$ 
Average annual precipitation . .2,974 mm. (117. 1( 
June through August 

precipitation 214 mm. (8.4' 



;>n similar terrace areas in the vicinity 01 the 

natural area and found the following sequence 

bo be typical: 

02 2 to cm. Fresh litter. 

M to 16 cm. Very dark grayish brown 

with moderate crumb 
structure. 

Bl 16 to 46 cm. Very dark gray sand, com- 

pact breaking to single 
grain. 

B2 46 to 57cm. Very dark gray sand with 

single grain to weak crumb 
structure and some clay 
accumulation. 

Cl 57 to 150 cm. Black sands with single 

grain structure. 

IIC2 150 cm. + River cobbles and gravels. 

BIOTA 

Essentially all the forest within the natural 
area can be considered a mixture of SAF 
forest cover types 225, Sitka Spruce- Western 
Hemlock, and 223, Sitka Spruce, with the 
latter type probably dominant (Society of 
American Foresters 1954). They belong to 
Kuchler's (1964) Type 1, Spruce-Cedar-Hem- 
lock Forest. The tracts are located within the 
Picea sitchensis Zone of Franklin and Dyr- 
ness (1969). Categorizing the area in this 
fashion does not do it justice, however; it is 
a fine example of the so-called "Olympic Rain 
Forest" found on major river terraces on the 
west side of the Olympic Peninsula (Kirk 
1966). 

The two units are mosaics of Sitka spruce 
and western hemlock (Tsuga heterophylla) 
forest of varying ages and sizes interspersed 
with open areas dominated by vine maple 
(Acer circinatum} and occasionally bigleaf 
maple (Acer macrophyllum) . Sitka spruce 
and western hemlock make up about 80 and 
20 percent of the stand volume, respectively. 
Both the spruce and hemlock are present in 



2 Personal communication from Dr. Richard W. 
Fonda, Department of Biology, Western Washington 
State College, Bellingham. 



leai mapie ana jjougias-nr 
menziesii) occur in more localized portio: 
the natural area. Bigleaf maple typi< 
obtains diameters of 75 to 100 cm. (30 1 
in.) b.h. and heights of 15 to 21 m. (50 1 
ft.). Douglas-fir is largely confined to 
steep terrace faces found towards the r 
edge of both of the units. 

The forests in the natural area appear 
near climax condition. Although Sitka sp 
is considered a subclimax species in the 1 
sitchensis Zone of Franklin and Dyi 
(1969), this does not appear to be the ca 
this area. Spruce seedlings and saplings i 
small poles are encountered throughout 
of the area. Climax status is probably a pa 
consequence of the special conditions foui 
"rain forest" valleys of the western Oly 
Peninsula, particularly the relatively 
nature of many of the stands and sele 
grazing of hemlock seedlings by elk. 3 '. 
tree reproduction is found on rotting 
"nurse logs," which often support hunc 
of hemlock and spruce seedlings. Son 
these survive, and their roots reach mil 
soil. The consequences are visible throug 
the natural area as lines of mature 
growing on remains of original nurse 
and in the stilted root systems of many c 
spruce and hemlock. 

Forest stands have relatively rich and 
developed understories. Vine maple, 
cinium ovalifolium, V. parvifolium, R 
ursinus, and R. spectabilis are the most 
mon species in the shrub layer. Vine ma] 
clearly the most important. Relative spa 
of Rubus spectabilis compared to many < 
coastal forest stands may be a conseqi 
of grazing by elk. The major herba< 
species are Oxalis oregana, Polystit 
munitum, Tiarella unifoliata, Carex de 
ana, Trisetum cernuum, Maianthemm 
folium var. kamschaticum, Rubus ped 
Montia sibirica, Athyrium filix-femina, 

3 See footnote 2. 



tception. Mosses, liverworts, and lichens 
.anket the ground, downed logs, shrubs, and 
ee trunks. Some of the more common 
round species are Eurhynchium oreganum, 
r ypnum circinale, Rhytidiadelphus loreus, 
Inium menziesii, Hylocomium splendens, 
id Mnium insigne. One of the most con- 
}icuous epiphytes is the club moss, Selaginel- 
, serpens, which is particularly abundant 
i the maples. Other common epiphytes are 
seudoisothecium stoloniferum, Porella navi- 
daris, Rhytidiadelphus loreus, Radula bo- 
,nderi, Frullania nisqualensis , Scapania 
ilanderi, and Ptilidium californicum. 

The Roosevelt elk (Cervis canadensis roose- 
ilti) is the most important animal present. 
Ik use the natural area most heavily during 
le winter and spring. Other mammals be- 
eved to utilize the area as residents or 
-ansients are listed in table TW-1. 

Twin Creek provides some area of aquatic 
abitat in the east unit of the natural area. 
.s mentioned, both units contain open 
rampy area, providing additional specialized 
abitat for a variety of plants and animals 
ot typical of heavily forested areas. These 
^vampy areas have standing water for at 
last a portion of the year. 



HSTORY OF DISTURBANCE 

Human disturbance appears to be very 
unor despite the proximity of the area to the 
^oh River Road. There is no evidence of 
ildfires within the tract within the last 
^veral centuries. 



between forest communities and environm 
tal conditions in the Hoh River Valley. 4 

The natural area appears to offer unusu* 
good opportunities for research on: (1) s 
cessional development in coastal fore 
particularly the relative successional p< 
tions of Sitka spruce and western hemlocl 
typical second-terrace rain forest conditi 
(2) effect of Roosevelt elk on community c< 
position and forest succession; and (3) 
ecology of epiphytic mosses, club mos 
liverworts, and lichens. 

MAPS AND AERIAL 
PHOTOGRAPHS 

Special maps applicable to the natural \ 
include: Topography 15' Spruce Moun 
and Mount Tom, Washington quadranj 
scale 1:62,500, issued by the U.S. Geolo^ 
Survey in 1956 (Spruce Mountain quadrar 
covers the west unit and Mount Tom qi 
rangle the east unit of the natural area) 
Topographic Map of Olympic National I 
and Vicinity, Washington, scale 1:125, 
issued by the U.S. Geological Survey in 1 ( 
and geology Geologic Map of Washing 
scale 1:500,000 (Huntting et al. 1961). 
Superintendent, Olympic National Park (" 
Angeles, Washington), can provide detail 
the most recent aerial photo coverage 
forest type maps for the area. 



4 Research by Dr. R. W. Fonda, Departmer 
Biology, Western Washington State College, 
ingham. 
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Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Artiodactyla 



OCVUpurLUtS UUJLfLUS 

Scapanus townsendi 

Sorex bendirii 

Sorex obscurus 

Sorex trowbridgii 

Sorex vagrans 

Eptesicus fuscus 

Lasionycteris noctivagans 

Lasiurus cinereus 

My otis californicus 

Myotis evotis 

Myotis lucifugus 

Myotis volans 

Myotis yumanensis 

Plecotus townsendi 

Lepus americanus 

Aplodontia rufa 

Castor canadensis 

Clethrionomys gapperi 

Eutamias t owns endi 

Glaucomys sabrinus 

Micro tus longicaudus 

Micro tus oregoni 

Micro t us towns endi 

Neotoma cine re a 

Pero mys cus mani cu I at us 

Tamiasciartis douglasi 

Zapus t-nnotatus 

Canis latrans 

Felis concolor 

Lu t ra can adensi s 

Lynx rufus 

Maries americana 

Maries pennant i 

Mephitis 'mephitis 

MK stela ermin e a 

Mustelafrenata 

M list e la vison 

Procyon lot or 

Spilogale putorius 

Ursii s am e ri c anu s 

Cervus canadensis roosevelti 

Odocoileus h. colurnbianus 



coast mole 

Townsend mole 

marsh shrew 

dusky shrew 

Trowbridge shrew 

wandering shrew 

big brown bat 

silver-haired bat 

hoary bat 

California my otis 

long-eared myotis 

little brown myotis 

long-legged myotis 

Yumamyotis 

Townsend big-eared bat 

snowshoe hare 

mountain beaver 

beaver 

Gapper red-backed vole 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

Townsend vole 

bushy-tailed wood rat 

deer mouse 

chickaree 

Pacific jumping mouse 

coyote 

mountain lion or cougar 

river otter 

bobcat 

marten 

fisher 

striped skunk 

short -tailed weasel or err 

long-tailed weasel 

mink 

raccoon 

spotted skunk or civet cai 

black bear 

Roosevelt elk 

black-tailed deer 
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16 15 



21 22 



BOUNDARY, TWIN CREEK RESEARCH NATURAL AREA 

SECTION LINE 

STREAM 

SWAMP 

SECTION CORNER (T.27., R. 10 W., W.M.) 




SITKA SPRUCE - WESTERN HEMLOCK FOREST 

DOUGLAS-FIR - SITKA SPRUCE - WESTERN HEMLOCK FOREST 

OPEN AREA 




Figure TW-I.-Twin Creek Research Natural Area, 
Jefferson County, Washington. 
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Figure TW-2. Typical forest community of bigleaf maple 
Sitka spruce, and vine maple found within portions o 
the Twin Creek Research Natural Area; note the abun 
dance of epiphytes on the maples. 



WILDCAT MOUNTAIN 

RESEARCH NATURAL 

AREA 1 

Stands of noble fir and associated 
species on mountain slopes and 
ridgetops in the western Cascade 
Range of Oregon. 

The Wildcat Mountain Research Natural 
rea was established on March 18, 1968, to 
'eserve prime examples of noble fir (Abies 
ocera) stands as they occur on mountain 
dges in the western Cascades of Oregon. The 
)5-ha. (1,000-acre) tract is located in Linn 
Dunty, Oregon, and is administered by the 
cKenzie Bridge Ranger District (McKenzie 
ridge, Oregon), Willamette National For- 
t. The tract occupies portions of sections 
r, 20, 21, 22, 27, and 28, T. 14 S., R. 6 E., 
r illamette meridian (fig. WM-1). The south - 
n boundary is marked by Forest Road 147 
id the dividing ridge between Browder and 
unchgrass Creeks (fig. WM-1). The northern 
mndary is based on various natural features 
sed either directly or as control points. It 
es at 4420' N. latitude and 122"06' W. 
ngitude. 

ACCESS AND 
ACCOMMODATIONS 

It is easiest to approach the vicinity from 
ther the north (Albany and Sweet Home), 
sing U.S. Highway 20, or from the south 
Eugene) using U.S. Highway 126. From 
'.S. Highway 20, turn south just west of 

1 Description prepared by Dr. J. F. Franklin and 
r. C. T. Dyrness, U.S. Department of Agriculture, 
orest Service, Pacific Northwest poorest and Range 
xperiment Station, Forestry Sciences Laboratory, 



Tombstone Summit onto Forest Road 1&. 
and follow it to Forest Road 147 and tl 
natural area. From U.S. Highway 126, tui 
north onto Forest Road 1645 (about 14 ki 
or 9 miles east of McKenzie Bridge Rang 
Station). The natural area can be reached v 
this and Forest Road 1345 or via Forest Ro; 
147 which leaves Forest Road 1645 about 2 
km. (1.5 miles) north of U.S. Highway 126. 
Forest Road 147 provides access to most 
the southern edge of the natural area, and t 
abandoned Wildcat Mountain trail travers 
the western half, terminating at the sumn 
of the mountain. 



ENVIRONMENT 

The Wildcat Mountain Research Natui 
Area extends across the summit ridge 
Wildcat Mountain onto the north slope 
Bunchgrass Mountain (fig. WM-1). EleA 
tions range from about 1,160 m. (3,800 ft.) 
the bottom of a drainage in section 22 
1,632 m. (5,353 ft.) at the summit of Wilde 
Mountain. Several distinctive topograpl 
units can be recognized: (1) the south w 
face of Wildcat Mountain which has modern 
(20- to 40-percent) slopes at its base and 
creasingly steeper (50- to 70-percent) g 
dients near the summit; (2) the north ft 
of Wildcat Mountain which is largely st< 
or precipitous (50- to over 100-percent slop 
and has frequent rock outcrops; and (3) t 
drainages on the north slope of Bunchgr 
Mountain and associated ridges which hj 
steep (30 to 80 percent) but generally : 
precipitous slopes. 

The natural area lies within a geologic* 
older (Eocene to Miocene) part of the Case; 
Range known as the western Cascades, 
current geologic map indicates the trad 
located on "volcanic rocks of the High C 
cade Range" which were intruded in 
Pliocene and Pleistocene, i.e., the format 



associated in time or in place 01 origin 
th High Cascade volcanism." (Taylor 1968). 
>po graphically the natural area is certainly 
nsistent with the deeply eroded character 

the western Cascades, and it lies several 
lometers west of the recognized boundary 
Approximately the McKenzie River) between 
ie western and high Cascades. 
The dominant rock type is andesite. Vol- 
inic tuffs, breccias, and possibly, intrusive 
lugs and dikes also occur in the area. Peck 
: al. (1964) have provided some data on the 
thology and petrography of the volcanic 
sdrock. Residual materials are covered with 
solian deposits of volcanic ash except where 
le ash has been removed by erosion. The 
3urce and age of the ash deposits are un- 
nown, but there are many possible vents in 
djacent parts of the high Cascades (Taylor 
968). 

The wet, cool climate of the natural area is 
Apical of subalpine areas in the Cascade 
uange. Precipitation is heaviest during the 
anter months (November through March); 
nly 4 to 5 percent occurs during the summer 
June through August). About half of the 
precipitation occurs as snow and accumulates 
a winter snowpacks which reach maximum 
.epths of 2 to 3 m. (70 to 120 in.) between 
February and March. The peak of snowmelt 
ypically occurs in May and is completed by 
'une or early July. There are no nearby cli- 
natic stations which provide useful climatic 
ndices for the natural area. However, head- 
Barters of the U.S. Army Corps of Engineers* 
Willamette Basin Snow Laboratory was lo- 
cated in the pass between Squaw and Wildcat 
fountains, about 1 km. (0.5 mile) west of the 
mtural area. Between 1947 and 1951, this 
aboratory collected data on general climate, 
mow hydrology, streamflow, etc., in the Blue 
River drainage. The following data are aver- 
age values computed for this drainage (U.S. 
krmy Corps of Engineers North Pacific 
Division 1956): 



Snowtali (water equivalent) 



174cm. (68.5 i 



Since the mean elevation for the basin und 
study is 1,045 m. (3,430 ft.), temperatures a 
lower on the natural area and precipitation 
higher; an isohyetal map suggests 3,810 
4,065 mm. (150 to 160 in.) of annual preci] 
tation on the natural area (U.S. Army Cor 
of Engineers North Pacific Division 195' 
The numerous data collected at the Willamei 
Basin Snow Laboratory are summarized 
"Snow Hydrology: Summary Report of t 
Snow Investigations" (U.S. Army Corps 
Engineers North Pacific Division 1956) a 
are on file at the division office in Portlai 
Oregon. 

Soils in the area are poorly developed Bro 1 
Podzolics. In some locations it is difficult 
discern any profile development. General 
however, the surface 15 to 30 cm. (6 to 12 i 
of soil is a weakly expressed B2ir hori2 
comprised of dark brown, very friable lo; 
or sandy loam with weak subangular bloc 
structure. This soil material can be descril 
as "fluffy" and is always of very low bi 
density. Soil texture usually shows little vz 
ation throughout the profile. Stone cont< 
increases with depth and often reaches 50 
60 percent by volume at 45 to 60 cm. (17 
to 23.62 in.). Despite abundant andesite fr 
ments in the profile these soils are apparen 
largely derived from aeolian deposits of ^\ 
canic ash. Forest floor thickness ranges fr 
4 to 8 cm. (1.5 to 3 in.) and is occasions 
underlain by a very thin, discontinuous 
horizon. 

BIOTA 

Approximately 288 ha. (710 acres) of 
Wildcat Mountain Research Natural A 
are forested. A detailed breakdown of 1 
area by National Forest inventory type, S 
cover type (Society of American Foresl 



10 nvfWl 



(nooie 
16 Pacific Silver Fir-Hemlock 38 ha. ( 95 acres) 

(Pacific silver fir- 

dominated) 
)5 Mountain Hemlock-Sub- 

alpine Fir 22 ha. (55 acres) 

JO Douglas-Fir-Western 

Hemlock 17 ha. (43 acres) 

iere are 117 ha. (289 acres) of nonforested 
nds within the natural area, which include 
cky cliffs, meadows of various types, and 
ushfields (fig. WM-2). Kuchler (1964) types 
presented include Silver Fir-Douglas Fir 
>rest (3) and Fir-Hemlock Forest (4). Most 

the natural area lies within the Abies 
nabilis Zone; the Tsuga mertensiana Zone 
represented at higher elevations (Franklin 
idDyrness!969). 

The most important and nearly ubiquitous 
ee species in the natural area is noble fir. 
ire, 130-year-old stands located in the south- 
sstern quarter and 300-year-old stands in 
e eastern third of the natural area provide 
icellent examples of this species. Pacific 
Iver fir (Abies a-mabilis), Douglas-fir (Pseu- 
>tsuga menziesii), and mountain hemlock 
^suga mertensiana) are common associates. 
acific silver fir is absent from the overstory 

some of the pure noble fir stands but is 
-esent everywhere as seedlings and saplings; 
. a few stands at highest elevations Pacific 
Iver fir and mountain hemlock are the only 
>ecies present. Douglas-fir is most abundant 
L the drainage in section 22 and is nearly 
)sent at higher elevations. Some of the 130- 
^ar-old stands contain residual 450-year-old 
ouglas-fir specimens which survived the 
Bstruction of the previous stand; young, 
30-year-old Douglas-firs in such stands are 



2 Assignment of some forest stands in this area to 
^.F cover types was, in part, arbitrary due to in- 
lequacies in the type definitions (Society of Ameri- 
m Foresters 1954). Mixtures of Pacific silver fir 
id mountain hemlock were assigned to types 226 
' 205 based on the relative importance of the two 
)ecies. All areas dominated by noble fir or a mixture 



terms), and western hemlock (Tsuga heten 

phylla). The pine is scattered throughout tl 

area, but much of it is presently dead or dyin 

from attacks by bark beetles and white pir 

blister rust. Alaska-cedar is generally foun 

on rocky habitats along the ridgetops ar 

around some meadow areas. Western hen 

lock is essentially confined to lower elevation 

Mensurational data have been collect* 

only from the younger forest stands in tl 

natural area. Dominant noble fir in the high 

productive southwestern part of the natur 

area average 75- to 100-cm. (30- to 40-ir 

d.b.h. and 50 to 55 m. (160 to 180 ft.) ta 

Ring counts on roadside stumps indicate 

range in age from 120 to 137 years; these da 

substantiate the age class recognized in tl 

1960 inventory. Douglas-fir of the same a 

in these stands average 15 to 30 cm. (6 to 

in.) smaller in diameter and 2 to 5 m. (5 

15 ft.) shorter than the dominant noble fij 

The scattered old-growth Douglas-firs a 

commonly 125- to 150-cm. (50- to 60-ii 

d.b.h. and about 450 years old. Domina 

Pacific silver fir and mountain hemlock stan 

growing on poorer sites average 30- to 60-c 

(12- to 24-in.) d.b.h. and 30 to 35 m. (100 

120 ft.) tall at 120 to 130 years. Trees fou 

in stands over 130 years of age are, of cour 

larger in size, given comparable site con 

tions. Maximum diameters observed to d; 

are 186.7 cm. (73.5 in.) at b.h. for noble 

and 91.4 cm. (36.0 in.) b.h. for Pacific sib 

fir. 

Based on size class distributions, succ 
sional trends apparently favor gradual 
placement of most forest tree species 
Pacific silver fir. The degree to which succ 
sional processes have advanced varies greai 
especially with stand age, but the trend 
compositional changes is generally clear. 1 
example, Pacific silver fir seedlings and s 
lings are abundant in many of the yoi 
(130-year-old), pure noble fir stands; 
rp.l&tivelv few specimens of i 



ose oi mountain nemiocK in rmxeu 

these species. In general, noble fir is failing 

reproduce within closed forest stands; 
>wever, seedlings are abundant on the forest 
>or after a good seed year and may persist 
r several years before dying. Mountain 
imlock and Douglas-fir also appear inef- 
ctual in reproducing themselves in forest 
;ands. 

At least four major forest communities can 
3 recognized within the natural area based 
i the limited sampling thus far: Abies pro- 
iralClintonia uniflom, Abies procera/Ach- 
r s triphylla, Tsuga mertensiana - Abies ama- 
'UsIXerophyllum tenax, and Abies aniabilis/ 
actinium membranaceum - Xerophylluni 
inax. 3 

The Abies proceralClintonia uniflora com- 
mnity is found on productive, relatively 
lesic sites. It is characterized by a herb-rich 
nder story which averages 40- to 45-percent 
anopy coverage; in some dense stands the 
overage is much less (fig. WM-3). Typical 
pecies include Achlys triphylla, Anemone 
eltoidea, Chimaphila menziesii, C. umbel- 
ita, Clintonia uniflora, Cornus canadensis, 
ralium oreganum, Pyrola picta, P. secunda, 
*teridium aquilinum, Rubus lasiococcus, 
Imilacina sessilifolia, Tiarella unifoliata, 
fiola glabella, and V. sempervirens. Cornus, 
ymilacina, and Clintonia usually have the 
dghest coverage of herbaceous species. Vac- 
wiium membranaceum has high constancy, 
mt its coverage is relatively low (1 to 15 
)ercent). 

Abies proceralAchlys triphylla communi- 
ies are found on somewhat poorer sites, e.g., 
ireas of shallower soil. Vine maple (Acer 
nrdnatum) is usually a conspicuous shrubby 
dement in stands of this type. Vaccinium 



3 These are vegetation units which have been 
recognized in a classification of forest communities 
in the western Cascades of Oregon. Details are avail- 
able from Dr. C. T. Dyrness, U.S. Forest Service, 
Forestry Sciences Laboratory, Corvallis. Oregon 



vivyiiH-iiin, KM/IU c/tut/t'uu, cinu V. 

virens. The Achlys and Sniilacina norma' 
have the highest herbaceous coverage. 

The Txuga mertensiana- Abies amabil 
Xerophylluni tenax community is typical 
the poorest forested habitats, i.e., sites w: 
the shortest, coolest growing seasons a 
shallow soils. Only two species are imports 
in the understory Xerophyllum ten 
and Vaccinium mvmbnum.ceiun. The lil 
ceous Xerophyllum completely domina 
with canopy coverage of up to 90 perc< 
(fig. WM-3) ~. 

A fourth forest community, the Ab 
amabilixlVacciniu in mem branaceum-Xe 1 
phylluni tenas, is at least sporadically r 
resented in the natural area. It is intermedi 
in character between the Txtiya-AbiesIXe 
phylluni and the Abic-HlAcIilyx types w 
significant coverage of Vucciniuni membra 
ceutu, Xcrop hyllum tcna.r, and several hei 

There are also a variety of nonfores 
communities in the Wildcat Mountain '. 
search Natural Area. These include: (1) cc 
munities on logged and burned forest la 
(2) meadows of various types, (3) shrub C( 
munities, and (4) communities associa 
with rock outcrops and cliffs. Small porti 
of areas clearcut and broadcast burned 
1952 (in section 20) and 1967 (in secti 
21 and 28) were incorporated into the nati 
area. The serai communities present on tt 
areas are typical of early stages in second 
succession on forest habitats. Shrubs (< 
CeanothuH velittinuti) dominate on the ol 
(more advanced) clearcut and herbs on 
other. Natural regeneration of conifers 
appearing in both. 

The meadow communities in the nati 
area can largely be related to the Wet ft 
dow, Mesic Meadow, and Subalpine X 
Meadow types recognized by Hickman (1! 
in comparable portions of the western < 
cades. The Wet Meadow type is gener 



*um viride, Senecio triangularis, and Valeri- 
ia sitchensis. The Mesic Meadow type 
jcupies habitats where moisture is typically 
iequate until midsummer. Dominants are 
ubus parviflorus, Pteridium aquUimim, and 
udbeckia occidentalis. There are many asso- 
ated herbaceous perennials, e.g., Eriyeron 
iceae, Lupinus latifolius , Polygomim phy- 
laccaefolium, Cirsmm centanrea, and Vicia 
nericana var. truncata, and occasional 
ihemeral annuals, e.g., Gayoph'ijtnm hiunile. 
lis type of meadow is probably the most 
:tensive within the natural area. In some 
cations, invasion of trees, especially noble 
, is taking place; in others, there is no 
idence for such successional changes, and 
e meadow community appears stable. Sub- 
pine Xeric Meadows occur on sites with 
allow, rocky soils where moisture becomes 
itical relatively early in the growing season, 
jpresentative species are Gilia ayyrc.yata, 
tyophytum diffu.xn. ni var. parrijlo w ni , 
"thocarpus inibrica I //,s, Polygon H ni doiuj- 
rii, Navarretia di i w rica I a , Mir ro.s / r m 
acilis, Collhma parr (flora, Orr/.s/ IHM ar- 
nse, and RH-HICX acctoxclta. 
Wet sites adjacent to the meadows and 
est, steep, north-facing slope's on Wildcat 
>untain, and talus associated with rock 
tcrops are occupied by shrub communities. 
;ka alder is the typical dominant on wetter 
ostrates and steep north slopes forming 
ise thickets. Deep winter snow aceumula- 
ns and extensive snow creep cause strong 
^ving of the 3- to 5-m.-(10- to IG-ft.- ) 
1 alder stems. In a nearby area, the occur- 
ice of these stands has been related to high 
1 water tables due to a nearly impervious 
)soil 4 , while in other regions they are 
iociated with recurrent avalanches;' both 
tors are probably operative on the natural 
&. Vine maple dominates the shrub corn- 
Unpublished soil survey data from the H. J. 
irews Experimental Forest, on fill? nt TT.s. Forest. 



C. typ 

of shrub communities appear to be stat 
community types as there is generally i 
evidence of encroachment by tree species. 

The communities found on rock outcro] 
and cliffs have not been examined. The speci 
present undoubtedly include many of tho 
listed by Hickman (1968) for the Outcn 
Ridge and Vertical Outcrop habitats reco 
nized in his floristic study of the weste] 
Cascades. The Outcrop Ridge habitat is foui 
on south- and west-facing slopes, where ma 
wasting of small fragments has produc< 
small outcrops of barely exposed parent rot 
eroded parallel to the general slope of tl 
area. Many species root in weathered crac] 
or pockets of finer material, including Di 
phmium menziesii var. pyramidale, Cast'* 
leja hixpida, Pemtemon procerus var. brack 
a-nthuN, Sedum xtenopetalum and S. divergen 
Knophyllum lanatum, Arctostaphylos n 
vadunsiN, Comandra umbellata, Lomatiu 
mart-indtilei, Sanicula graveolens, Eriogonu 
coMposi-tH-m, Juuiperus communis, Erigerc 
foti.oxti.H var. con finis, Arenaria capillaris va 
(Ducricamt, Erywmum asperum., and Phacel 
lictcrophylld. Species such as Saxifraga bro\ 
cliia It* var. vexperti-na and Penstemon rup 
cola are typical of the exposed Vertical Ou 
crop habitat. 

Mammals believed to utilize the natur; 
area as residents or transients are listed i 
table WM-2. 

The only specialized habitats known 1 
occur on the natural area, which have n< 
already been mentioned, are the live strea: 
and streamside areas. 



HISTORY OF DISTURBANCE 

Within the core of the natural area thei 
has been some human disturbance. Mine 
disturbance was associated with constructio 
and maintenance of the Wildcat Mountai 
trail and fire lookout. A small forest openin 



of the various meadows touna wiuim trie 
natural area. 

Most human disturbance is along the south- 
ern margin of the area although it is con- 
sidered minor; this area will probably also 
be the focus of any future problems. Two 
small areas (fig. WM-1) totalling about 4 ha. 
(10 acres) were clearcut prior to natural area 
establishment. Some mortality (mostly wind- 
throw) is associated with the margins of these 
clearcuts and of Forest Road 147, particularly 
immediately northwest of the Wildcat-Bunch - 
grass Mountain saddle. Some damage from 
road construction (sidecast dirt and rock) 
also occurred in this area. 

Natural disturbances appear to be minor 
within the natural area since the bulk of the 
stands were established 130 years or more 
ago. The scattering of younger stands sug- 
gests some minor wildfires have occurred in 
the last 50 years. Dwarf mistletoe is present 
in noble fir in at least some of the area, and 
there also appear to be small scattered pockets 
of root rot. 

RESEARCH 

A number of research projects are already 
in progress at Wildcat Mountain Research 
Natural Area: 

1. Cone production by noble fir has been 
observed annually since 1961 (Franklin 1968) 
and that by mountain hemlock and Pacific 
silver fir since 1967. 5 This study will continue 
until at least 1972. 

2. Total amount and quality of annual 
seedfall has been under study since 1968, and 
this research will continue until at least 
1972. 6 Seedtraps are located within a pure 
noble fir stand at about 1,340 m. (4,400 ft.) 
in the southwestern portion of the natural 



5 Research by Dr. Jerry P. Franklin, U.S. Forest 
Service, Forestry Sciences Laboratory, Corvallis, 
Oregon. 

6 See footnote 5. 



WILIIIII tuts n<aturcu area as par 
study of the forest communities and 
environmental relationships in the c 
western Cascades of Oregon. These are 
incorporated into the resulting classific; 

4. Numerous collections of soil fung 
been made within the natural area by ] 
Service and Oregon State Universit; 
cologists. 8 

5. Stem analyses of noble fir and asso 
species have been made on specimei 
immediately adjacent to the natural 
Both the least and most productive sit 
represented in these samples. The d 
presently being analyzed (DeMars, He 
and Bell 1970; Herman and DeMars 

This natural area is considered an a 
to the H. J. Andrews Experimental ] 
located 8 km. (5 miles) southwest, pro 
additional representation of high-ele 
true fir forest. The possibility exists of 
comparable forest areas on the experii 
forest for work involving destructive sar 
or manipulation and using the natura 
as a control site. 

The H. J. Andrews Experimental '. 
(including Wildcat Mountain Researcl 
ural Area) is also an intensive stud 
for the U.S. International Biological 
gram's Coniferous Forest Biome Anal; 
Ecosystems project. Two plots bein 
in this ecosystem research are located 
natural area. 9 One plot is located wi 
noble fir-Douglas-fir stand in the southw 
corner of the natural area and the o1 
located in a mountain hemlock-Pacific 
fir stand on the north slope of Bunc 

7 Research by Dr. C. T. Dyrness, U.S. 
Service, Forestry Sciences Laboratory, C 
Oregon. 

8 Research by Dr. James M. Trappe, U.S. 
Service, Forestry Sciences Laboratory, C 
Oregon. 

9 For additional information, contact Dr. J 
Franklin, U.S. Forest Service, Forestry 



r es plant moisture stress, foliage nutrient 
ntent and phenology are being monitored 
these plots. Many additional studies are 
anned for 1972 and 1973. Small mammal 
pulations are also under study within the 
ountain hemlock-Pacific silver fir stand. 

The natural area provides a number of 
lecial research opportunities besides those 
jssible in connection with already active 
search projects. These include research on: 
) the two small watersheds which occupy 
te eastern half of the area; (2) subalpine 
;ands of varying age, composition, and pro- 
activity, including some of pure noble fir; 

mountain meadows typical of those found 

1 the western Cascades; and (4) succession 
i small, recently cutover tracts incorporated 
ithin the natural area. 



PHOTOGRAPHS 

Special maps applicable to the natural are 
are: Topography 15' Echo Mountain, Or< 
gon quadrangle, scale 1:62,500, issued by th 
U.S. Geological Survey in 1955; and geolog 
Reconnaissance Geologic Map and Section 
of the Western Cascade Range/Oregon, Nort 
of Latitude 4-3 N., scale 1:250,000 (Pec 
et al. 1964), Geologic Map of the Central Pa 
of the High Cascade Range, Oregon (Wil 
iams 1957), and Geologic Map of Oregon We 
of the 121st Meridian, scale 1:500,000 (Pe< 
1961). Either the District Ranger (McKem 
Bridge Ranger District) or Forest Supervis 
(Willamette National Forest, Eugene, Oi 
gon) can provide details on the most rece 
aerial photo coverage and forest type ma 
for the area. 
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Years 



Ha. 



Cutover 

FM1 

FM1 

FM 1 

FM2 

FM3 

FM3 

FM3 

FM4 

FM4 

FM4 

FM4 

FM4 

FM4 

D4 

D4 

TOTAL 



NF,DF 
MH,PSF 
PSF, MH 

NF 

PSF 

PSF, MH 

MH,PSF 

NF 

NF 

NF, DF 

NF, DF 

NF,PSF 

NF,PSF, MH 

PSF, MH.NF 

DF, NF 

DF, NF, WH 



226 


10 


4.0 


10 


205 


30 


4.0 


10 


226 


20 
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10 


226 


30 


4.0 


10 


226 


70 


2.0 
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226 
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12.2 
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205 
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18.2 


45 


226 
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4.0 


10 


226 


120 
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20 


226 


120 


72.9 


180 


226 


300 


48.6 


120 


226 


300 


36.4 


90 


226 


350 


28.4 


70 


226 


350 


20.2 


50 


226 


120 


4.0 


10 


2 SO 


180 


16.2 


40 



287.6 



1 Based on I960 inventory of the Willamette Na- 
tional Forest. 

2 Alphabetical symbols refer to forest type: KM, 
true fir-mountain hemlock; and I), Doutfhis-h'r. Nu- 
meric symbols refer to size class: 1, seedlings and 
saplings, 0- to 5-in. d.b.h.; 2, pole timber, 5- to 11-in. 
d.b.h.; 3, small sawtimber, 11- to 21-in. d.b.h.; and 
4, large sawtimber, 21-in. and larger d.b.h. 

3 In approximate order of importance. Abbreviations 
are: NF, noble fir; DF, Douglas-fir; MH, mountain 
hemlock; PSF, Pacific silver fir; and WH, western 
hemlock. 



Chiroptera 



Lagomorpha 
Rodentia 



Carnivora 



Scapanus ttnrHseti 
Sore A' bend in'i 
Sore.? palitstris 
Sores troirhrtd(/ii 

So)'.\' ray ntll H 

Eptesiciisftiscus 
Lasiouyeterls noeti 
Lasiurus ho real is 
Lasiurus Hun-ens 
Myotis eat if untie us 
My otis e rot is 
My of is I ue if u(/ us 
Myo t is t h ysa n odes 
Mi/otis rolatts 
Mi/otis i/itinanensis 
Pleeotus toicnaeiidi 
Lepus aniericanus 
Ochotona prineeps 
Aplodo-titia rufa 
Arborinms (tlbipes 
Arborinins lont/iea 



nn 

Erethizon dorsatinn 
E nt and as a woe H us 
Entaniias toirnsetidi 
Glanconn/s suhrinus 
Mi c rot us l<>Ht/icandits 
Microtus orcyoni 
Microtus riehardsoni 
Mi c rot us toicHscndi 
Neotoina Huerea 
Peroniyscus manicHlat 



Artiodactyla 



Taniiascinnis donylasi 
Thomoniys mazama 
Zapustriuotatiis 
Canis latrans 
Cauis lupus 
Fetis con col or 
Giilo luscns 
Lynx rufiis 
Maries aniericatia 
Maries pennant I 
Mnstela ennhiea 
Mustelafrenata 
Mnstela vison 
Procyon lot or 
Spilogale putoHus 
Ursus americanus 
Vidpesfulva 
Cervus canademis 
Odocoileits h. hemonns 



Townsend niole 
niarsh shrew 
northern water shrew 
TrcHvhri<ltf ( . shrew 



l*\K In-own hat 

silver-haii-ed hat 

re<l hat 

hoary hat 

< 'alifornia niyotis 

lon^-t'aivd niyotis 

little hrown niyotis 

fringed niyotis 

lonj^-Ic^^.d niyotis 

Yuma niyotis 

Town.send hi:eared hat 

snows hoe hare 

pika 

mountain heaver 

white-looted vole 

red t ree vole 

California red-hacked vole 

porcupine 

yellow-pine chipmunk 

Townsend chipmunk 

northern flying s<juirrel 

fon^;-t ailed vole 

Oretfori nr <-re ( .pi n ^ V ole 

Richardson \"ole 

Townsend vole 

t'U shy -tailed wood rat 

deer mouse 

heat her vole 

chickaree 

Mazaiua pocket gopher 

Pacific jumping mouse 

coyote 

wolf 

mountain lion or cougar 

wolverine 

holx'at. 

marten 

fisher 

short-tailed weasel orermir 

loritf-tailed weasel 

mink 

raccoon 

spotted skunk or civet cat 

black hear 

red fox 

wapiti or elk 

mule deer 
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ROCKY AREAS 

MOIST MEADOWS AND BRUSHFIELDS 
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Figure WM-2.- Forest types and age classes in the Wildcat 

Mountain Research Natural Area. 
(Data source: 1960 inventory, Willamette National Forest.) 



Figure WM-3. Forest communities of Wildcat Mountain Re- 
search Natural Area. Upper left: Community of Tsuga 
mertensiana-Abies amabilis/Xerophyllum tenax; the ap- 
proximately 130-year-old trees average 30- to 60-cm. 
(12- to 24-in.) d.b.h. Upper right: Nearly pure stand of 
noble fir growing along Wildcat Mountain trail; these 
approximately 130-year-old trees average 75-cm. (30-in.) 
d.b.h. and 45 m. (150 ft.) tall. Lower left: Older stand 
(approximately 180 years) of noble fir showing abun- 
dant seedlings and saplings of Pacific silver fir, the 
probable climax species. Lower right: Collecting con- 
tents of seedtrap in stand of mountain hemlock and 
Pacific silver fir as part of long-term study of tree seed- 
ing habits on the natural area. 



WILLAMETTE 
LOODPLAIN RESEARCH 
NATURAL AREA 1 

Grassland and Oregon ash forest on 
wet bottom lands in Oregon's Willa- 
mette Valley. 

The Willamette Floodplain Research Na- 
iral Area provides an excellent example of 
ie grassland-forest community mosaic found 
i wet valley-bottom habitats or flood plains 

western Oregon's Willamette Valley. Orig- 
.ally established on December 27, !%(>, to 
:emplify unplowed, near-natural grasslands, 

has since been relocated and enlarged to 
dude typical flood plain forests of Oregon 
jh (Fraximis lat (folia). The <)7-ha. (2. 4> )9-acre) 
act is located in Benton (!ounty, Oregon, 
id is administered by the William L. Finley 
ational Wildlife Refuge (Route 2, Box 208, 
orvallis, Oregon), Bureau of Sport Fisheries 
id Wildlife. It occupies portions of section 
}, T. 13 S., R. 5 W. f Willamette meridian, 
; 4426' N. latitude and 12:', IS' W. longi- 
ide(fig.WP-l). 

XICESSAND 
XICOMMODATIONS 

The natural area is located about 1(> km. 
.0 miles) south of ('orvallis, a short distance 
est of U.S. Highway <)<)W. A gravelled all- 
eather road provides access to within a few 
andred feet of the west boundary; from 
lere travel is by foot cross-country and over 
re trails. Cross-country travel to and through 
ie tract (except for the crossing of Muddy 
reek) is very easy because of the gentle 

'Description prepared by Dr. .1. F. Franklin, U.S. 

pnavfmanf r\f A ,..,..; ,.,.!* r.. ..: i* \* ...ii.... . ..* T.'. A 



ground. Commercial accommodations ai 
available in Corvallis; there are no publ 
campgrounds within the Refuge. 

ENVIRONMENT 

The Willamette Floodplain Research Nati 
ral Area is located on essentially flat to] 
ography typical of the floor of the Willamet 
Valley. Elevation ranges from about 82 1 
88 m. (270 to 290 ft.). Gentle swales ar 
ridges, which are most easily distinguish* 
on aerial photographs, provide the only r 
lief. Muddy Creek, a small, turbid, meande 
ing, valley-bottom stream, flows through tl 
center of the area. 

The natural area is located on valley botto 
alluvium consisting of unconsolidated si 
sands and gravels (Yokes, Myers, and Hoov 
1954). These alluvial materials belong to 
group known as the Willamette silts, whii 
are believed to be of the Wisconsin age, ai 
to a Recent group. Piper (1942) provid 
additional details on these materials. 

The natural area is located in western Or 
gon, an area of mild, moist climate. Howev( 
it is within the Willamette Valley, which 
located between the Coast and Cascade Rang* 
and is, therefore, subject to the somewh 
warmer and drier climate typical of interi 
western Oregon valleys. The summer d 
period is especially pronounced. Represent 
live climatic data from the Corvallis weath 
station, which is about 16 km. (10 mik 
north, are as follows (U.S. Weather Bure; 
1965): 

Mean annual temperature 11.6C. (53.0 

Mean January temperature 4.1C. (39.4 

Mean July temperature 19.2 C. (66.6 

Mean January minimum 

temperature 0.6C. (33.1 

Mean July maximum temperature . .27.1C. (80.8 
\ '., MM1 ,i %.winitfltinn . . 957 mm. (37.67 i 



cent, respectively, me grasslands occupy a 
mosaic of Dayton and Woodburn silt loams. 
The forested areas are mainly found on the 
Dayton series (80 percent), with some Waldo 
series along the western boundary. The rela- 
tionships of several of these soils to geomor- 
phic surfaces have been described by Balster 
and Parsons (1968). The Dayton series has 
been classified as a Planosol and Typic Alba- 
qualf by the old and new soil classifications, 
respectively. It consists of a shallow, poorly 
drained silt loam over clay developed in water- 
deposited silts over older underlying mater- 
ials. A typical horizon sequence is as follows 
(the plow layer (Ap) is, of course, absent in 
the natural area): Dark grayish brown Ap 
from to 20 cm.; Grayish silty clay loam A2 
from 20 to 38 cm.; and Dark grayish clayey 
IIB2t from 38 to 83 cm. Detailed studies have 
shown that the boundaries between the A2, 
B2, and C horizons represent depositional 
discontinuities (Parsons and Balster 1967). 
The Woodburn silt loam can be classified 
as a Brunizem or Aqualtic Argixeroll. The 
very deep moderately well-drained silt loam 
surface soil and silty clay loam subsoil is 
developed in silty alluvial deposits. A typical 
horizon sequence is as follows (the plow layer 
(Ap) is absent in the natural area): Very dark 
grayish brown Ap from to 20 cm.; Dark 
brown A3 from 20 to 40 cm.; Dark brown Bl 
from 40 to 60 cm.; and a dark brown silty 
clay loam B2t from 60 to 120 cm. 



BIOTA 

The natural area is almost evenly divided 
between grassland and forest. The grasslands 
occupy about 50 ha. (123 acres), mostly in 
the eastern half of the tract. Forests, domi- 
nantly of Oregon ash, cover 47 ha. (116 acres) 
in the western half of the natural area. The 
ash forests can be related to Kuchler's (1964) 
Type 25, Alder-Ash Forest. The natural area 
is located within the Interior Vallev 



we i uouorn laiiu naoiiai anywhere 
Willamette Valley. These communiti< 
rich mixture of native and introduced 
and of grasses, grasslike plants, an 
Typical dominants include Carex ov 
leporina, Alopecttrus yeniculatus, Dei 
K/ cat'spitoxa, and Hordeinn hrachyan 
Forbs commonly encountered include , 
(/a inteyrifolia, Lotnatiinn hradshawi' 
lea niillefoliiitn, Rantnicultix orthorh 
Veronica xctitellata, Potetitilla gracil 
sot is re tricolor, Sidalcia nclxo-niana, 
trifiditm. and H if pe riant! perforation 
species known to occur include Sidaldc 
strix, Ge rani inn dissect inn, G. molle, ( 
parr (flora, Cardamine olif/oxperma, L 
spp., Ceruxtiinn (/low era t inn t Plantagt 
lata t Lttzula cowoxa, Cares lanugii 
iniilateralis, Riime.r acetoxella, Dipno 
rr.sfm, Trifolhnn (lithium, Minntluxg 
Sixyrincliiit m an (/n^t (folia ni, Jiniciix c 
J. bitfonitii*, Kronmx com nmtatux, / 
rr.s-ra, Geranunn oreyainnu, Ortltocat 
piditx, and Kpilohhtw (jlanduloxu 
champs ia danthotiioides and Plac/it 
fif/itratitH are common dominants on d 
microsites. 

Some shrub and tree 1 species are abu 
scattered through the natural area, 
ash, Roxa nutkaua, Spiraea doin/laxi 
fusca, Cratac(/t(H doin/lasii, and Ame 
alnifoiia are among the more commoi 
photographs (Fig. WP-1) reveal thatl 
and shrubs are not uniformly distribu 
the grassland; instead they appear to 
est on convex topography or mici 
Woody plants appear to be extendi 
range and increasing their dominance 
grassland areas, suggesting gradual 
sional replacement of the existing he] 
communities by trees and shrubs (fig 
This invasion is probably a conseqi 
fire control programs; most nature 
lands found in the Willamette Vallej 



jids on tne natural area, neiore mis is 
;tempted, burning will be tested as a 
anagement technique on a similar, nearby 

ea. 

Very little descriptive work has as yet been 
Tried out on the forest stands. Oregon ash is 
e major dominant but Oregon white oak 
}uercus garryana) becomes a codominant or 
,minant in the stands located west of Muddy 
-eek (fig. WP-2). The Oregon ash stands 
ry considerably in age and in density and 
mposition of understory. Some of the denser 
ung stands have essentially no ground vege- 
;ion. All of the lowland forest is, of course, 
bject to flooding by the overflow of Muddy 
eek every winter. 

Mammals which are believed to occur on 
5 Willamette Floodplain Research Natural 
ea as residents or transients are listed in 
>le WP-1. The western pond turtle (('///;/- 
r s marmorata) is found in Muddy Creek. 
Many different bird species may be cncoun- 
'ed within the natural area; a complete 
jcklist of the birds for the Refuge is avail- 
e at Refuge Headquarters. Among those 
quenting the natural area itself are all of 
i water fowl which periodically feed on 
.d, such as the dusty Canada goose i Hnnitii 
mdenfiiti var. orr/>/r///r///.s), for which the 
dlife refuge was established, marsh hawk 
TCUK cy(Uicits), short -eared owl (.-1. .:/< //<////.. 
its), red-tailed hawk (/V/m jttnniicfiixix), 
gh-legged hawk (/////m /<///</;// ;, western 
adowlarks (Stnnn-lln in (/It rtti) t golden- 
wned sparrows (/<*//<>/ //>///</ a! rictipilld }, 
them shrike (Ldtiius r./v///>//nr). ring- 
ked pheasant (/Vw.s- /</////* rn/r///r//;;), Cali- 
lia quail (Lophurti/j- <<////},////>//*). and 
white (Co//// //.s ///7////f/////N). Large numbers 
lallards (Anax plati/rlii/itclms) are encoun- 
id along Muddy ('reek at certain times of 
year. 

STORY OF DISTURBANCE 



fct to heavy grazing and wi r ^robablv 
burned periodically prior to estab isCe n f 
the refuge m 1963. The grassland stand i 
the southwestern corner of the natural area i" 
an abandoned field which is gradually und e 
Komg colonization by native plants; the field 
w as abandoned some time prior to 1964. 



RESEARCH 

The only research conducted thus far on 
the Willamette Floodplain Research Natural 
urea is by undergraduate students in ecology 
and wildlife from Oregon State University- 
th^Rduge Manager can provide details. 

The natural area is a uniquely valuable 
research site. It is one of only two scientific 
reserves which includes stands of Oregon ash 
and provides the only protected example of 
semi natural, unplowed Willamette Valley 
grassland. Among the many opportunities for 
research include studies of: (1) successional 
processes, particularly in connection with the 
burning program planned for a portion of 
the natural area; (2) variation in community 
composition in relation to microtopography 
(swale vs. ridge); (3) the role of various intro- 
duced plant species; (4) long-term changes in 
t h< forest-grassland boundary; and (5) aquatic 
and semiaquatic organisms associated with a 
meandering valley stream. 



MAPS AND AERIAL 
PHOTOGRAPHS 

There are no special maps of sufficient de- 
tail to be of value. Aerial photographs taken 
in .June 1970 are available from the Agricul- 
tural Stabilization and Conservation Service, 
Benton County ASC Committee, P.O. Box 
1027, (lorvallis, Oregon. The photo providing 
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Exp. Stn. Spec. Rep. 265, 31 p., illus. 



Franklin, Jerry F., and C. T. Dyrness 

1969. Vegetation of Oregon and Washing- 
ton. USDA Forest Serv. Res. Pap. 
PNW-80, 216 p, illus. Pac. North- 
west Forest & Range Exp. Stn., Port- 
land, Oreg. 



Kiichler, A. W. 

1964. Manual to accompany the map of 
potential natural vegetation of the 
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Geogr. Soc. Spec. Publ. 36, various 
paging, illus. 



1942. Ground-water resources of the 
mette Valley, Oregon. U.S. 
Surv. Water-Supply Pap. 890, 
illus. 
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1965. Climatic summary of the 
States - supplement foi 
through 1960, Oregon, dim; 
phy of the United States 86-3] 
illus. 
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1954. Geology of the west central 
area of the Willamette Valle; 
gon. U.S. Geol. Surv. Oil 
Invest. Map OM-150. 



Scientific' name 

/>/V< '//)///x nuirsHiridli 
\( ' uro t rich i < .s ///" h /> / 
Scu})(innx toicHxcmti 
Sores C(t(/r<tni* 



fj(t!tioHj/ctcris H(H'ti rUt/UH 

Is(tninrni* horcttlis 
IsdNiiirus chic re tin 
Mj/otin cttlifortiicitN 
*M{/otix c rot is 
Ml/otis li<cifi((/Hs 
Mijot in t h lisa u <nlcs 
*l///o//.s r old us 
A///O//.S if n nut HCHxis 

I'jCCOt Hi-i totCHKCntli 

Si/I rildt/na hnchtnttni 

Siflrilttt/ns Jlnridn uns 

HH hi niidx t oic n^cntli 

^ficrot us cd iiicdittliu: 

t Microt its t oir iixcndi 

iMj/ocdttt or cttj/pu:: 

,\Vo/ onid fnr.ciftf:; 

Omttit rti iihf Illicit:: 

/ ^'fti HI i/:;cii:; lint tiictildt n:; 

S/H'rnntfihi! it;: hct'ch t'ifi 

Tlnn/iont //:; hiillti corn:; 

( 'd in:: Id t rtt tt:; 

Ltjii.f ruin:: 

Mt phiti:: in c phi I i;; 

Mil ::(fl(i fi'iifi iirtt 




Common name 

opossum 

shrew mole 

Townsend mole 

wandering shrew 

pallid bat 

biff brown bat 

silver-haired bat 

red bat 

hoary bat 

California my otis 

lon^-eared myotis 

little brown myotis 

fringed myotis 

Ions-legged myotis 

Yuma myotis 

Townsend big-eared bat 

brush rabbit 

eastern cottontail 

Townsend chipmunk 

gray-tailed vole 

Townsend vole 

nutria 

dusky -footed wood rat 

muskrat 

deer* mouse 

( 'alifornia ground squirrel 

giant pocket gopher 

coyote 

bobcat 

striped skunk 

short-tailed weasel or ermine 

raccoon 

gray fox 

black bear 

red fox 

black-tailed deer 
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Figure WP-2. -Natural features of Willamette Floodplain R 
search Natural Area. Upper left: Typical view of Mudc 
Creek showing streamside forest dominated by Oregc 
ash. Upper right: Grassland and Oregon white oa 
dominated stand in southeastern corner of the natur 
area; note the mistletoe in the oak trees. Lower lef 
Portion of grassland which has been lightly invaded t 
shrubs and trees; invading Crataegus (background) and 
patch of Spiraea (center) are visible. Lower right: Gra< 
land area dominated by Deschampsia caespitos 
Alopecurus geniculatus, and Carex spp. 
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WIND RIVER 

RESEARCH NATURAL 

AREA 1 

Old-growth Douglas-fir - western 
hemlock stands growing in a valley 
in the southern Washington Cascade 
Range. 

The Wind River Research Natural Area 
as established on March 2S. lii.'M, to I'xem- 
lify the old-growth Douglas-fir (/'.- fnl<itr.i/</ti 
.enzietiii) - western hemlock i 7V////r/ //* t t /-,,.. 
'lylla) forests which originally covered manv 
illeys in western Washington's ( 'ascade 
ange. The 478-ha. i 1,1 So acre) tract is 1< 
,ted in Skaniania County. Washim r 1<n, and 
administered by the Wind Rner Ranker 
strict ((-arson, Washington. <;itt'i.nl Pin 
ot National Forest. If is also a part !' the 
ind River Experimental Kon-.-.t, a 1,,'isn ha. 
),81' r >-acre) area maintained h\ the Pacific 
)rthwest Forest and Ranp- Iv.|M-mn'nt 
ation for researcli and dfinmi .1 rat joi !' 
inagement techniju*-s in th- hnijula fir 
)e (U.S. Forest Service PJ,I ( . Tf jf . i rar f 
:upies portions of srctinn s, \' lt ;:u and 

T. 4 N., R. 7 K,, Willain.'nr niri'id'ian 
f. WR-1). I-Joundarii-s are ba ] , n lnal 
.criptionsc^xn'pt i'nrthr ..nuthrrn bnundan 
section 20 which is in m . .;;nn n.. n.-nh .if 
I parallel to Trout Creek. Th,. natural aivi 
5 at 45 'W N. latitude and KM .V W 
gfitude. 

XESSAND 
-COMMODATIONS 



.. 

statm,, turn onto Forest Road N417 * 
,s the southwestern 



ffitr \.\ r U 1\ rni ' WAJL ^ oi/auuil 

-nv-', ,-, 7 lho u eastern e dge of the natural 
- .m , .-(.-ached and is crossed by Forest 
<l N-UW) a 1 OW standard road which leads 
"";> from I-orost Road N417 about 0.8 km 
-> nnlc) west O f the ranger station 
A trail crosses section 20 and follows the 
"<>rt HTM <.<1 K . O f section 21, connecting For- 
'*t K..a(ls N-117 and N400 and providing 
;"-<-<-s.s ( (h, southern half of the natural area 
h " '""] half is probably easiest to reach 
l'.v -russ-rouHt.ry travel from Forest Road N46 
\vl,H-h, -limbs I he eastern slopes of Trout Creek 
' ' "I .!'<*< w.st ,,f the natural area boundary. 
I'd" iu-.-m-.st commercial accommodations 
'' i Sh-m.son, about 24 km. (15 miles) 
away. However, (here are several improved 
I'Ti-sf camps in adjacent portions of the Wind 

Vallcv 



easiitst to reach thr natural arva fr 

Ascription pn.paivi i... j r . j ,, j.,-,,;,, , 
-rtment of A^rirultiuv i.',,,-,,. .-....,'- .'" ii . 



ENVIRONMENT 

The natural area occupies gently sloping or 
undulating topography on the lower slopes of 
tin* Wind River valley and Trout Creek Hill, 
an i'\tinrt shield volcano (fig. WR-1). Topog- 
raphy is somewhat, steeper in the northwestern 
comer and at the extreme eastern edge of the 
natural area on the slopes of Trout Creek Hill 
and Hunker Hill, respectively. Portions of 
the area (e.g., in the NW1/4 of section 21) are 
nearly flat and relatively moist. There is also 
significant area of swamp, marsh, and open 
water alonir the western hase of Bunker Hill. 



part of the flows wmcn originated on i rout 
Creek Hill. Wise (1970) has provided some 
petrological information on these basalts. 
Trout Creek Hill is surmounted by two cin- 
der cones, and bedrock in the natural area 
is rarely encountered due to various surface 
deposits. Most of these, if not all, are com- 
posed of volcanic ejecta of unknown sources. 
The lower slopes of Bunker Hill, at the 
extreme eastern edge of the natural area, are 
occupied by Eocene to Oligocene andesitic 
to rhyodacitic pyroclastic rocks belonging to 
the Ohanapecosh Formation (Wise 1970). 

A cool, moist climate prevails. Precipita- 
tion is seasonal, peaking during winter months 
and reaching lowest levels during the summer. 
Summer drought periods of 2 months' dura- 
tion have been recorded (Steele 1952). Much 
of the winter precipitation occurs as snow, 
and at least some snow cover typically blan- 
kets the natural area during most of the 
winter. The following climatic data are for 
the Hemlock Ranger Station located about 
3 km. (2 miles) southeast of the natural area 
and are probably quite representative of con- 
ditions there (Wind River Station in U.S. 
Weather Bureau 1965); additional climatic 
data are summarized by Steele (1952) : 

Mean annual temperature 8.7C. (47.8F.) 

Mean January temperature 0.0C. (32.0F.) 

Mean July temperature 17.5 C. (63.5 F.) 

Mean January minimum 

temperature ~3.7C. (25.3F.) 

Mean July maximum temperature . . 26.9C. (80.5F.) 
Average annual precipitation . . .2,528 mm. (99.51 in.) 
June through August 

precipitation 119 mm . (4.67 in.) 

Average annual snowfall 233 cm. (91.7 in.) 

Soils have not been mapped within the 
natural area. However, at least some profiles 
are similar morphologically to the Stabler 
shotty loam soil series described from nearby 
areas during a Skamania County soil survey 
(Anderson et al. 1956). This series was cate- 
gorized as a "Brown Podzolic - Brown Later- 
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Al 



A3 



B21 



IIB22 



3 to cm. 



to 25 cm. 



25 to 50 



50 to 74 cm. 



74 to 81cm. 



IIIB23 81 to 182cm. 



matter; pH 4.7. 
Mainly decompos 
recognizable < 
matter; pH 4.3. 
Dark brown shott 
y loam; granulai 
ture; abundant 
tions; pH 5.3. 
Brown shotty 
loam; weak, i 
subangular block 
ture; abundant 
tions; pH 5.4. 
Dark yellowish 
sandy loam; m 
medium sub; 
blocky structui 
6.3. 

Strong; brown 
lowish brown 
loam ; massive 
ture; common, 
sized, weathere< 
pumice; pH 6.0. 
Dark yellowish 
loam; strong coa 
an pillar blocky 
ture; common, s 
weathered, grav 
pumice; pH 5.9. 
Yellowish red 
sand; weak, 
su ban pillar bloc! 
ture; occasion 
verely-weathere 
el -sized pumice; 
ingly vesicula 
depth; pH G.I. 
Dark grayish 
loamy sand; i 
common, sever 
thered, ffra 1 
pumice; abund; 
dish brown mot 
6.0. 

These soils are certainly not develop 
marily from residual parent material 
canic ejecta appear to make up the 1 
the surface soil and have probably b< 
posited by both wind and water. Laye 
parent materials is apparent in many p 
including the one described above. 



IIIB24 132 to 170cm. 



IIIB3 170 to 190 cm. 4- 



OTA 

For convenience all 478 ha. ( U*0 arres) of 
fn tural area can be classified us SA F cover 
L 230 Douglas-Fir - Western Hemlock 

defy of American Foresters 1JJS4, and 
'8(1964) Type 2, CVdar ~ Hemlock ; 

udas Fir Forest. Localized ureas could 

Sbly^^^^ 

Sol Some of the swampier ground on 
e Eastern edge otniuMn.turul ure^u.s su , 
antial amounts of western redcedar // ", 
Scata), and there is some aerea K e nl open 
ater and marsh. The natural area .is oeatrd 
ithinthe TMU /"'/rr^////// f /<ne of l< nink- 
nandDyrness (!%'.. However, it contains 
surprising number of subalpinr or montane 
Afe amaMli* Zone) elements. mnsicU-nnK 
tie low elevation it occupies; r.tf, an abun- 
ance of Pacific silver fir (.!/<* "///"/"/'' : >. 
ccasional noble iir (,\/m-* /w, nn. and thr 
noss Rhytidiop*'* n>//s/. This may !,< par- 
ially due to valley microrlimatir inilurners. 
Most of the natural area is occupied by 
JBO-year-old forest stands hut there arr ; somr 
jmall areas of younger a^ec-lass^s HU-;. WK 1 . 
Most notable is the approximately YU year old 
Douglas-fir stand located south of Fon-st K<ad 
N417 in section 20. This stand dates fnin the 
1902 Yacolt Burn. Two small arras aloni; 
the northeastern boundary ofthr natural arra 
were accidentally lo^'d whni thr adjac-ml. 
then private, forest lands werr cut :><i to <>n 
years ago; they arr now occupied hy :i srcmul 
growth Douglas-fir stand. 

Tree species found within thr natural arra 
include Douglas-fir, western hnnlurk, wrstrrn 
redcedar, Pacific silver fir, wrstrrn whitr pinr 
(Pinus moiiticolu), an<l noble tir. Thr relative 
importance of the s])rcirs, in terms f stand 
volume, is shown in table \VK-1. Thr exact 
composition of the stands varies through thr 
natural area. In some, I)ouglas-lir has hern 
completely replaced by western hemlock and 



area luive ueen siuuitju since iy^( i^iaDie WK- 
1). Site productivity is only moderate, with 
an average Douglas-fir site index of 130 (a low 
class III) indicating Douglas-fir dominants 
should average 40 m. (130 ft.) in height at 
the index age of 100 years. The 350-year-old 
stand contains a total stand volume of 1,05? 
cu. m. per ha. (96,880 bd. ft. per acre) and is 
making considerable annual growth despit* 
its advanced age (table WR-1). Most of thi 
growth is offset by mortality in the Douglas 
iir and western white pine, however. An epi 
dernie of Douglas-fir bark beetles (Dendroc 
(OHM* /w/u/o/,s'//(/a(0> which climaxed durin 
11)51 to li>r>:{, and windthrow (fig. WR-2) hav 
hern t he chief causes of mortality in Douglas 
tir. Mountain pine beetles (Dendroctom 
nc) and white pine blister rust (O< 
rihiroln) have practically eliminate 
the western white pine. Some western her 
lock h:ive hern lost to windthrow and dwa 
mistletoe (Arccnlliobiinu campy lopodum} i 
lections. 

Forest stands in the natural area are pr 

i.;rrssinK toward a climax of western hemlo< 

and Pacific silver iir, a process accelerated! 

hravy mortality in the Douglas-fir overstoi 

Alt hough Pacific silver fir is below its norm 

<>lrvational range as a climax species for tl 

part !' the Cascade Range, it is reproducr 

t Su-ouR-hout most of the natural area. In ma 

stands Pacific silver fir seedlings and saphr 

uv as abundant as, or more so than, those 

western hemlock. The growth and mortal 

datu (table WIM) further illustrate the cou 

of stand succession with heavy losses of Doi 

las-tir and western white pine from the o\ 

story. 

Tvpical understory dominants vary c 
siderablv with local site conditions. 
mm . h onh , area , small trees forma sec 
l .an<pvlc^5tolOm.(15to8BfL inhei, 
ma(U ; \ lp of vine maple (Aeercmtu 
Padru . dogwood ( 



tonia unifiora, Achlys triphylla, Pteridium 
aquilinum, Xerophyllum tenax, Linnaea 6or- 
ealis, Trillium ovatum, Anemone deltoidea, 
Chimaphila umbellata, and C. menziesii. 
Major mosses are Eurhynchium oreganum, 
Camptothecium megaptilum, and Rhytidiop- 
sis robusta. Moister habitats have greater 
coverage of herbaceous species and less fertile 
or drier habitats greater amounts of ericads, 
such as Gaultheria shallon and Xerophyllum 
tenax. Two stands sampled during a study 
of forest communities in the southern Wash- 
ington Cascade Range were assigned to an 
Abies amabilis I Gaultheria shallon Associa- 
tion (Franklin 1966) ; at least a part of the 
area could be characterized by a Tsuga hetero- 
phylla/Acer circinatum - Berberis nervosa 
Association. 

Mammals believed to utilize the natural 
area as residents or transients are listed in 
Table WR-2. Some minor hunting of larger 
game animals occurs within the natural area. 

Shelford (1963) observed that ants (Formica 
rufa melanotica) were the commonest insects 
on animal paths. Tenebrionid beetles (Iph- 
thinus serratus) and tiger beetle larvae were 
also in evidence. He also collected western 
toads (Bufo boreas) and tailed frogs (Asca- 
phus truei) from the natural area. 

There are no permanent streams within the 
natural area. The ponds and swamps at the 
foot of Bunker Hill provide the major areas 
of aquatic and semiaquatic habitat (fig. WR-2). 



HISTORY OF DISTURBANCE 

Human disturbance of the natural area is 
minor and confined to the boundaries and 
roadside and trailside areas. Lands on the 
north side of the natural area were logged 50 
to 60 years ago. These have now regenerated 
and are occupied by young conifer forest, 
minimizing present edge effects. A logging 
railroad once crossed the extreme eastern 



r\f 



natural area. 

Natural disturbances appear to be 
typical of overmature conifer forest in 
region, i.e., losses to windthrow and va 
pathogens mentioned earlier. Except fo 
small area burned in 1902, there is no evi< 
for wildfires within the natural area di 
the last 200 to 300 years. 



RESEARCH 

Wind River Research Natural Area 1 
long history of research. Many of the 
ecological studies of Douglas-fir were ca 
out here by Leo A. Isaac and his assoc 
(e.g., Isaac 1940, 1943). Included were c 
vations on natural seedfall, seed storage i 
forest floor, seed germination under \ 
timber, phenology, and moisture conte 
the forest floor. The screens used to p] 
seed stored in the forest floor in 1928 ( 
1940) were located during a reconnais 
of the area in 1969 (fig. WR-2). 

The long-term study of tree growtt 
mortality established in 1947 and citec 
lier (Steele and Worthington 1955, 
1961) is continuing. This study utilizes 
four 0.08-ha. (1/5-acre) growth plots 
hundred and eight 0.40-ha. (1-acre) mor 
plots, and twenty -seven 0.0016-ha. (4-mi 
ground vegetation plots systematically s 
over the natural area. A remeasuremen 
completed in 1971 and provides 24 ye; 
record. 

Numerous observations have been 
within the natural area by visiting bote 
zoologists, foresters, and soil scientists, 
ever, these data were generally not pub 
with specific reference to the natural 
The natural area was used as a samplir 
for a study of forest communities and s< 
the southern Washington Cascade 1 
(Franklin 1966). 

Wind River Research Natural Are; 



ivironment. The possibility exists of usin^ 
;her parts of the experimental forest fur 
ork involving destructive sampling or 
.anipulation and using" the natural area as 
mtrol site. 

IAPS AND AERIAL 
HOTOGRAPHS 

Special maps applicable to the natural area 
e: Topography 15' Wind River, \Vash- 
gton quadrangle, scale liO'J.^un, issued by 
e U.S. Geological Survey in 1C7; and 
ology (rcolntjic Map tif \\'ti t'luH t/fnn t 
lie 1:500,000 (Huntting et al, UH;II. and 
ologic Map and St ctiuns uf tin \Vnnl {{/<-* / 
ea, Skanuniin ('(/////*//, ir*/.- 1 //. '/////<//, scale 






<'"l>i's f a topographic map (scale 4 in 

'/''" equals 1 mile, 50- or 10-foot contour 
- Mr the Trout Creek Divisional 

th tin T hXpenmental Fo ^t, including 
fh' Kit ural area, are on file at the Pacific 
N.-rthw,, Forest and Range Experiment 
Station. Portland, Oregon. This map was 
!"'! -ami by Forest Service personnel in 1934 
li.rnrds nf a I'm cruise of the area, and a 
v.-ry Kvn<-rali/,e<l type map based upon it, are 
also on file (here. 
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thesis, on file at Wash. State Univ., 
Pullman.) 

Franklin, Jerry F., and C. T. Dyrness 
1969. Vegetation of Oregon and Washing- 
ton. USDA Forest Serv. Res. Pap. 
PNW-80, 216 p., illus. Pac. North- 
west Forest & Range Exp. Stn., Port- 
land, Oreg. 

Huntting, Marshall T., W. A. G. Bennett, 
Vaughan E. Livingston, Jr., and Wayne S. 
Moen 

1961. Geologic map of Washington. Wash. 
Dep. Conserv., Div. Mines & Geol. 

Isaac, Leo A. 

1940. Life of seed in the forest floor. Pac. 
Northwest Forest & Range Exp. Stn. 
USDA Forest Serv. Res. Note 31: 14. 
Portland, Oreg. 



1943. Reproductive habits of Douglas Fir. 
107 p., illus. Washington, D.C.: 
Charles Lathrop Pack Foundation. 

King, James P. 

1961. Growth and mortality in the Wind 
River Natural Area. J. For. 59:768- 
769, illus. 

Kiichler, A. W. 

1964. Manual to accompany the map of 



Shelf ord, Victor E. 

1963. The ecology of North America, 
p., illus. Urbana: Univ. I1H] 

Press. 

Society of American Foresters 

1954. Forest cover types of North Ame 
(exclusive of Mexico). 67 p., il 
Washington, D.C. 

Steele, Robert W. 

1952. Wind River climatological data 1! 
1950. Pac. Northwest Forest & Ra 
Exp. Stn. USDA Forest Serv., 2 
Portland, Oreg. 

and Norman P. Worthington 

1955. Increment and mortality in a vii 
Douglas-fir forest. Pac. Norths 
Forest & Range Exp. Sta. US 
Forest Serv. Res. Note 1 10, 6 p., il 
Portland, Oreg. 

U.S. Forest Service 

1951. A guide to the Wind River Exp 
mental Forest near ('arson, Wi 
ington. Pac. Northwest Foresl 
Range Kxp. Stn. USDA Forest S 
20 p., illus. Portland, Oreg. 

U.S. Weather Bureau 

1965. Climatic summary of the Un 
States supplement for 1 
through I960, Washington. Clima 
raphy of the United States 86 
92 p., illus. 

Wise, WilliamS. 

1970. Cenozoic volcanism in the Case 
Mountains of southern Washing 
Wash. Dep. Conserv., Div. Mine 
Geol. Bull. 60, 45 p., illus. 



Species 



Douglas-fir 
Western hemlock 
Pacific silver tir 
Western redcedar 
Western whiti* 
pine 

TOTAL 





!,K 



growth 



ivior- 

tality 



Net 
growth 



. .Bd. ft./ acre. 

350 
149 

31 

13 

71 
614 



-171 

248 

41 

32 

-65 
85 



i Adapted from Kim* !'"! ' 
all trees M-cm. - t; "' -i ' 
stem. Hoard-fnut v.|tiiii.- ; ' ''" 
trees 2i).r cm. 1 1 !.' n:. t! ; ! 
(8-in.) top. 



Scapanus orarius 
Sorex obscums 
Sorex trowbridgii 
Sorex vagrans 
Eptesicus fuscus 
Lasionyciens noctivagans 
Lasiurus dnereus 
Myotis californicus 
Myotis evotis 
Myotis lucifugus 
Myotis volans 
Myotis yumanensis 
Pie coins towns endi 
Lepus americanns 
Aplodontia rufa 
Castor canadensis 
Clethrionomys gapperi 
Erethizon dorsatiini 
Entarnias toivnsendi 
Glancomys sabrimts 
Microt us longicau das 
Microtus oregoni 
Neotoma cinerea 
Peromysciis nianicidatiis 
Tamiasciunis doiiglasi 
Thomomys talpoides 
Zapus princeps 
Canis latrans 
Felis concolor 
Lynx rufns 
Maries ajnericana 
Mephitis mephitis 
Mustela erminea 
Mustelafrenata 
Spilogale pittoritis 
Ursus (i)nencanns 
Cerviis canadens is 
Odocoileus h. colanibianns 



coast mole 

dusky shrew 

Trowbridge shrew 

wandering shrew 

bi brown bat 

silver-haired bat 

hoary bat 

California myotis 

long'-eared myotis 

little brown myotis 

long-legged myotis 

Yuma myotis 

Townsencl big-eared bat 

snowshoe hare 

mountain beaver 

beaver 

Gap per red -backed vole 

porcupine 

Townsend chipmunk 

northern flying squirrel 

long-tailed vole 

Oregon or creeping vole 

bushy-tailed wood rat 

deer mouse 

chickaree 

northern pocket gopher 

western jumping mouse 

coyote 

mountain lion or' cougar 

bobcat 

marten 

striped skunk 

short-tailed weasel or ermine 

long-tailed weasel 

spotted skunk or civet cat 

black bear 

wapiti or elk 

black-tailed deer 
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Figure WR ? 



Wind River Research Natural Area, 



" Area A~w ea r S f the W ' nd River Research Nai 
Area. A. Wmdthrown old-growth Douglas-fir; sub< 

DlL H CO ; tmUin9 m rtality of Dowlas-fir is ta" 
Place due to msects, disease, and wind 8- Cluste 
typ-cal dd-growth Douglas-fir trees. C: Pacific ye, 
within th 56 " 61 " C ns P icuous subordinate trees fo 
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Figure W R-2.-~ Features of the Wind River Research N, 
Area (continued). E: Screened frames used by Leo 
in his 1928 study of tree seed storage in the forest 
F: Mixed stand of Douglas-fir and western her 
showing typical understory dominants vine mapl 
Berberis nervosa; note the Pacific silver fir sapling 
center of the picture. G: Swampy area at the fc 
Bunker Hill which was probably created, at least ir 
by beaver activity; the dead trees are mostly w< 
redcedar. H: Small pond, marsh, and swamp at th< 
of Bunker Hill at the eastern edge of the natural an 



WOLF CREEK 

RESEARCH NATURAL 

AREA 1 

Bitterbrush - bunchgrass communi- 
ties on granitic soils located along 
the lower east slope of the northern 
Washington Cascade Range. 

The Wolf Creek Research Natural Area 
was established February 1969 as an example 
of the bitterbrush (Purshia tridentata) - 
bunchgrass vegetation which occurs on gran- 
itic soils at low elevations on the east slope of 
the Washington Cascades. This vegetation type 
is important as winter range for big game 
animals. The 61-ha. (ISO-acre) tract is located 
in Okanogan County, Washington, and is 
administered by the Winthrop Ranger Dis- 
trict (Winthrop, Washington), Okanogan Na- 
tional Forest. It is rectangular in shape; the 
east, north, and west edges are partly fenced 
and follow surveyed section lines and its south 
edge borders Wolf Creek (fig. WW-1). It is 
located in the Nl/2 of section 1, T. 34 N., 
R. 20 E., Willamette meridian, at 4830' N. 
latitude and 120 15' W. longitude. 

ACCESS AND 
ACCOMMODATIONS 

A blacktop and gravel road terminates 
approximately 0.4 km. (0.25 mile) from the 
area adjacent to a ranch headquarters and 
about 8 km. (5 miles) west of Winthrop, 
Washington. Wolf Creek Trail, which starts 
at the road end, bisects the lower third of the 
natural area. Directions should be obtained 
at the Winthrop Ranger Station. Access is 



excellent during summer and often easj 
the winter due to limited snow accumu 
Public accommodations are available 
throp. 

ENVIRONMENT 

The Wolf Creek Research Natural 
located in steep rolling foothills of the ( 
Range. It ranges in elevation from 79: 
m. (2,600 to 3,200 ft.). Topography 
from gentle and rolling to steep; beta 
ridgetop at the north boundary an< 
slopes adjacent to Wolf Creek along tl 
boundary are a series of small benche; 
direction is southerly. Most of the pare] 
are granite or granodiorite with son 
mentary types at lower elevations. 

A largely continental climate prevat 
precipitation occurs as snow during t 
cloudy winters. Summers are warm, 
precipitation, and largely cloudless. 
3 months of drought are common. C 
data from Winthrop, located in a valle 
(5 miles) to the southeast, are as follow 
Weather Bureau 1965): 

Mean annual temperature 7.1C. 

Mean January temperature -7.5 C. 

Mean July temperature 20.1C. 

Mean January minimum 

temperature -13.1C. 

Mean July maximum temperature . .30.5C. 

Average annual precipitation 368 mm. 

June through August 

precipitation 58 mm. 

Soils in the area have not been r 
Cursory examination suggests they a 
erally colluvial Regosols (Entisols) wr 
profile development. Sand to pea-size f 
gravel is common, some aerially de 
volcanic ash is present, and the soils ge 



Purshia trident at al Agropyron 

inerme - Festuca idahoensis 
Pinus ponderosaj Purshia triden- 

tatal Festuca idahoensis 
Pinus ponderosa - Pseiidotsnga 

menzi esi i/Symphoricarpos a I b usl 

Agropyron inerme 



32 ha. (80 acres) 
16 ha. (40 acres) 

8 ha. (20 acres) 



The Purs hial Agropyron - Festuca community 
type could probably be assigned to Kuchler's 
(1964) Type 55, Sagebrush Steppe. The 
PinuslPurshial Agropyron community type 
is assignable to SAF cover type 237, Interior 
Ponderosa Pine (Society of American Foresters 
1954), and Kiichler's Type 10, Ponderosa 
Shrub Forest. Pinus - PseudotsugalSyniphon- 
carposl Agropyron communities could be as- 
signed to SAF forest cover type 214, Ponderosa 
Pine -Larch -Douglas-Fir, and Kiichler's Type 
12, Douglas Fir Forest. The area falls within 
a forested zone but is largely devoid of trees 
due to soil factors and slope aspect. 

The Purshia tridentatal Agropyron hiernie - 
Festuca idahoensis stands are characteristi- 
cally dominated by beardless bluebunch 
wheatgrass (Agropyron inerme) and bitter- 
brush with some Idaho fescue (Festuca idaho- 
ensis), Balsam orhiza sigittata, Sandberg blue- 
grass (Poasandbergii), and very scattered pon- 
derosa pine (Pinus ponderosa) (fig. WW-2). 
This community type occurs from reasonably 
level benches to steep southerly slopes, some 
of which exceed 100 percent. The type can be 
related to either the Purshial Festuca or Pur- 
shial Agropyron types described by Dauben- 
mire (1970). 

The Pinus ponderosal Purshia tridentatal 
Festuca idahoensis community is a very open 
type characterized by a 15- to 25- percent 
crown cover of ponderosa pine and a shift in 
understory dominance from beardless blue- 
bunch wheatgrass to Idaho fescue (fig. WW-2). 
This community is characteristic of gentler 
slopes on upper portions of the tract. Pine 
growth is slow, even in saplings and poles (fig. 
WW-2), sugeestine limited forest 
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derosa pine, but tree reproduct 
Douglas-fir. Ground vegetation is 
by Si/riipli<tric(trpoH a//>//.s and b< 
bunch wheatgrass. Numerous pc 
are fire-scar red at their bases. M 
basal areas (20.5 sq. m. per ha. 03 
acre) and slow diameter growth 
gest limited forest growth potenl 
The area is important wint 
mule deer (Odocoilcnx Iicntioniu 
they move off the tract; sufficient] 
spring to prevent grazing dama, 
Other mammals believed to utili: 
residents or transients are HJ 
WW-1. 



HISTORY OF DISTURBAI 

Fire scars on ponderosa p 
ground fires periodically burned 
to initiation of fire control prog] 
Lack of dominant old-growth fir 
area further suggests all portior 
have burned at some time. Su 
volume is present on the grasshi 
lire so one should assume it has 1 

The Wolf Creek Research 1> 
has been used as livestock rang 
1900, primarily for cattle. Heav; 
occurred in the late 19.'U)'s and 
and caused a change of vegetal 
tion. However, in 1948, initiatio 
ing season was changed to Jum 
time native forage has dried sul 
it is low in livestock palatabili 
damaged by light use. Presen 
pass through the area annually 
to higher elevation ranges. Vei 
cators suggest that an upward t 
condition has persisted over the 

Some trees were removed from 
of the area 5 to 8 years ago, an< 
recently taken place adjacent 



No research is known to be in progress on 
the Wolf Creek Research Natural Area. The 
area provides interesting opportunities to 
study: (1) effects of winter-game use on palat- 
able shrub-bunchgrass vegetation; and (2) 
biomass productivity in relation to soils and 
topography in three closely related and inter- 
grading plant communities developed under 
a single macroclimate. 

MAPS AND AERIAL 
PHOTOGRAPHS 

No special topographic or geologic maps 
are available for the natural area which are 
sufficiently detailed to be useful. Either the 
District Ranger (Winthrop Ranger District) 
or Forest Supervisor (Okanogan National 
Forest, Okanogan, Washington) can provide 
details on the most recent aerial photo cover- 
age of the area. 
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1964. Manual to accompany the n 
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Chiroptera 



Lagomorpha 



Rodent! a 



Carnivora 



So re. i' pa I ((s 

Sores vayruns 

A n t roz o u x pa // idtis 

BptesicHsfuseus 

Laslo nyct cris nuet I r ga 

Lasntrns bnrealis 

La siu nt <s n neren s 

Myotis calif o miens 

My oils evotis 

Myotis lucifu(/nx 

Myotix thysanodes 

My otls volans 

My otls yiumtuensis 

Plecotus townsendi 

Lepus amerirttHus 

Lepu ,s califo nt ten x 

Lepus townsendi 

Oehotona pnneeps 

Sylvilayux tint t nil i 

Castor eanadenxix 

Cl e t h n o n o in yx (/a pp <<ri 

Erethizon dorxatu in 

Entatnias amoennx 

En t awias t owns e ndi 

Gl an c o tn IJH x a b n ti n x 

MannotaflaviwHtrix 

Micro t HX lo nyieait dux 

Microtux wont a nits 

Microtnx ore-f/oni 

Microtnx nchnrdxoni 

Neotonia cine re a 

PC rogn a t h H.X pa rrn .s 

Pero-myxc HX tn a n icnla t HX 

Phenacomyxintenuediux 

Sperm opkilus xa t n ra t HX 



Artiodactyla 



Tkomomys talpoidex 
Zapus princcps 
Zapus trinotatux 
Canis latram 
Fells concolor 
Gido luscus 
Lynx canademix 
Lynx rufus 
Maries americana 
Mephitis mephitis 
Mustela erminea 
Mustelafrenata 
Mustela vison 
Procyon lotor 
Taxidea taxus 
Ursus americanus 
Vulpesfulva 



viuMvy .snrew 
northern water sh 
wandering shrew 
pallid hat 
KiK brown bat 
.silver-haired bat 
ml bat 
hoary bat 
California myotis 
l ( >n^-eared myotis 
little brown myoti 
myotis 



Yuma myotis 

Townsend bi^-eart 

snowshoe hare 

hlack-taile<i jack n 

white-tailed jack r; 

pika 

mountain cottontai 

beaver 

Capper red-backed 

porcupine 

yellow-pine chipmu 

Towns( k nd chipnmn 

north<'rn Hyin^squ: 

yellow-bellied man: 

Imitf-t ailed vole 

mountain vole 

Oregon or creeping 

Richardson vole 

bushy -tailed wood r 

(Ireat Basin pocket 

deer mouse 

heather vole 

< 'ascades mantled ^ 

chickaree 

northern pocket ^op 

western jumping mo 

Pacific jumping mou 

coyote 

mountain lion or cou 

wolverine 

Canadian lynx 

bobcat 

marten 

striped skunk 

short-tailed weasel o 

lonff-tailed weasel 

mink 

raccoon 

badger 

black bear 



R-20E. 



R.21E. 
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Figure WW-2. Communities of Wolf Creek Researc 
Area. Upper left: Community of bitterbrush a 
less bluebunch wheatgrass with occasional p 
pine and forbs growing on a bench. Upper ric 
munity dominated by beardless bluebunch y 
with some bitterbrush and occasional ponde 
growing on steep south slope. Lower left: C 
derosa pine/bitterbrush/ldaho fescue commur 
ing on an upper slope bench. Lower right: 
derosa pine-Douglas-fir community growing c 
soil and steep slopes probably represents tt 
zonal forest community. 



APPENDIX I 

Examples of Federal Agency Regulations 

Governing Establishment and Use of 

Research Natural Areas 



Section 251.23 of Title 36, Code of 
Federal Regulations, which provides 
the authority for establishment of 
Research Natural Areas and other 
experimental areas on National For- 
est lands, reads as follows: 

The Chief of the Forest Service shall estab- 
lish and permanently record a series of areas 
on National Forest land to be known as experi- 
mental forests or experimental ranges, suffi- 
cient in number and size to provide ade- 
quately for the research necessary to serve as 
a basis for the management of forest and 
range land in each forest region. Also, when 
appropriate, the Chief shall establish a series 
of research natural areas, sufficient in number 
and size to illustrate adequately or typify for 
research or educational purposes, the impor- 
tant forest and range types in each forest 
region, as well as other plant communities 
that have special or unique characteristics of 
scientific interest and importance. Research 
Natural Areas will be retained in a virgin or 
unmodified condition except where mea- 
sures are required to maintain a plant com- 
munity which the area is intended to repre- 
sent. Within areas designated by this regula- 
tion, occupancy under a special-use permit 
shall not be allowed, nor the construction of 
permanent improvements permitted except 
improvements required in connection with 
their experimental use, unless authorized by 
the Chief of the Forest Service. 



Section 4063, as of February, 191 
follows: 

POLICY 

The Forest Service will coope 
other public agencies and such pr 
professional organizations as Th 
Conservancy, Society of American '. 
Society for Range Management, ant 
cal Society of America, to establish a 
tain an adequate number and vari 
search natural areas. The use of F< 
vice research natural areas by scienti 
and outside the Forest Service, an 
certain educational purposes is en- 
Research natural areas should rej 
many as possible of the major, natur 
types or other plant communities in 
fled condition. Other forest or ran, 
tions that have special or unique c 
istics of scientific or educational inte: 
as outliers of grass or timber type; 
bog associations, or unusual combin 
flora may also be set aside. To whatev 
is feasible, animal life also should b< 
in unmodified condition. 

As a general guide, these areas sho 
evidence of no major disturbance 
such as timber cutting, for at least 
50 years. On rare occasions, howe\ 
valuable plant community that si: 
preserved, the most suitable area 
proaches these conditions should be 



resource management organization. 
Supervisors and research proj ect leaders 
ponsible for proposing establishment, 
trict rangers for protection. The scien- 
.d educational uses made of natural 
y Forest Service and other scientists 
rmally be a research responsibility. 



arch natural areas should be large 

to provide essentially unmodified 

3ns in their interior portions usually 

acres. Exceptions to the usual mini- 
f 300 acres should be limited to truly 
.ding cases. Seldom can tracts smaller 
>0 acres be expected to maintain essen- 
inmodified conditions unless they are 

1 by scenic or other areas that are 
ined in relatively unmodified condi- 



ECTION AND 
AGEMENT 

search natural area must be protected 
activities which directly or indirectly 
ecological processes if the area is to be 
i for observation and research on plant 
:mal succession, habitat requirements 
ies, insect and fungus depredations, 
icrobiology, phenology, and related 
Lena. Logging activities and uncon- 
grazing by domestic livestock are not 
;ed. The criterion for management of 
h natural areas is for protection against 
ral encroachments. 

TIFICATION 

arch natural areas should be identi- 
the administrative records as to loca- 
arpose, and objectives, and the bound- 
irked in the field. Signs which would 
attract sightseers, recreationists, and 
visitors should be avoided. However, 



Research natural area boundaries need 
not be fenced unless necessary for protection 
against livestock or excessive human use. 

PUBLICITY 

Publicity is generally limited to professional 
groups at either national, State, or university 
levels and mainly to inform scientists and 
educators of the location, vegetation types, 
and administering agency in order to make 
the fullest proper use of the research natural 
areas. Other publicity should be avoided. 

PHYSICAL IMPROVEMENTS 

Generally speaking no physical improve- 
ments such as roads, trails, fences, or buildings 
should be permitted within a research natural 
area. Temporary facilities needed for research, 
such as instrument shelters, may be installed 
with the approval of the Station Director. 
Except as essential to fire protection of adjoin- 
ing lands, no buildings, roads, or trails should 
be permitted at or on the boundaries of a 
research natural area. 

PROTECTION 

Fires within a research natural area should 
be extinguished as quickly as possible, but no 
cleanup, fire hazard reduction, or reforesta- 
tion should be undertaken. 

No control of insects or disease should be 
instituted unless the infestation or infection 
threatens adjacent forests or will drastically 
alter the natural ecological processes within; 
for example, white pine blister rust. Insect- 
or disease- killed trees are a part of the natural 
forest and should not be felled or removed. 

PUBLIC USE 

Picnicking, camping, collecting plants, ga- 
thering nuts and herbs, picking berries, and 
other public uses which contribute to modifi- 



.threaten &eiiv" -*- 

ducational value. Hunting, fishing and 
Iping should be prohibited only if the 
oval of game, fish, and furbearers is likely 
, e on a scale sufficient to affect the biotic 
.munities. 

IENTIFIC AND 
UCAT10NAL USE 

'he Forest Service encourages use of re- 
rch natural areas by responsible scientists 
L educators. Generally the educational use 
uld be at the upper classman or graduate 
ege level. Research on natural areas will 
essentially nondestructive in nature. Stud- 
that require timber felling, seedbed modifi- 
ion or extensive soil excavation should be 
ie on the experimental forests and ranges, 
similar areas. 

Because of the fragile character of most 
,earch natural areas, cooperative agreements 
1 normally be prepared between the Forest 
rvice and non-Forest Service scientists out- 
ing briefly the mechanics of field research 
d the limitations thereto. Forest Service 
entists should cooperate in the research 
lenever possible in order to derive the 
eater benefit from the work. 



btation Directors may authorize such man- 
agement practices as are necessary to preserve 
some representation of the vegetation for 
which the natural area was created originally, 
including Ribes eradication in white pine 
types, control of excessive animal populations, 
or prescribed burning or grazing to maintain 
a grass community. Only tried and reliable 
techniques will be used, and theironly where 
the vegetative type would otherwise be Ios1 
without management. The criterion here is 
that the management must provide a close] 
approximation of the vegetation and the pro- 
cesses governing the vegetation than would b< 
possible without management. If doubt exist! 
about the need for vegetation management CH 
the reliability of the techniques, then nothing 
should be done. Where management prac 
tices are necessary a portion of natural area: 
should be kept untreated as a "green check: 



MINERAL ENTRY 

Research natural areas should be withdraw 
from mineral entry. 



APPENDIX 11 
Index to Research Natural Areas 

By Forest Cover and Vegetation Types 

arch Natural Amis desenbrd in thi> i!'uidt<!Mk an* indexed here according to the 
over and vegetation types describe! by the Snriety of American Foresters (1954) and 
T tl%4), respectively. The areas an- ended hen* arrnnlintf to the listing provided in 
and on the bark cover nl'this report . 



4o. Type nanir 

;()f> Mountain Hemlock - Sulalpin- Kir 
Txi'tfd /in ft * tit'fi* i'f ,l*" f ' r? t< ' 1 '' ''/' 

Kntfelmann Sprnee Snbalpin*- l-'ir* 

/'/'r'M/ t itr/i I ii'ti i' i f! i .l^' 1 ' '' '"'''i 1 ' 

Red Kir 

,-1/iM .- nftitfititifti 

\Vhithark IMiif 

/V ////.'' tiffin'!'"!'.' 



White Kir 

;\ /// r. 1 ' t'tlfit'ti! 

Larch pnu 

1st \ri.i' tn't'itlt 



/' . 



(Jrand Kir - Lan-h nni 

.!/>/< :** t/ftlntli:' - l.tffi.'' "r-r f/ ? '* , 

l^'iinloh- n (fd if * i/ , < t .': 

Pontlerosa IMne - Luivh - IhHu!a~ Ki 



An*a in which type exists 
HI ', ( IL. OR, \VM 



AC 



Kll. MK. MI. ML. PK, RC.WW 



21!> Western White Pine 
I*i tins nmnl train 

217 Aspen 

^npulttx t n -lit tt Inn! i y 

>1 tt T /i,)<r,i*u-tl/i l>t ti,. 



i t > i > T i > t > 



Pop u lux tncliocarpa - S(tlLr spp. 

Sitka Spruce 
Pice a xitcl 



Western Hemlock np TT A 

etrnptnjlUi ' N ' NF ' QU ' 



Sitka Spruce - Western Hemlock DP TTT T r xin ^TT 

P/cea xitchcnxi* - T.s//// hct ' ' QU 



Pacific Silver Fir- Hemlock rt> 

A/;/,.s ;/;/// - T*,n/a spp. ? ' 

Western Redeedur - Western Hemlock LA, LC NF QU 

Thuja plicatu - TNH </a lictcrophyUa ' ' 

Western Redcedar Qp 

ujd plica I a 



Pacific Douglas-Fir BA? cp> JC w 



hiH-Fir - Western Hemlock BA , CF, CH, LC, NF, QU TW 

/',sv//r/o/.s////a iHrnzH'su - /x////r/ hclcrophyUa WM, WR 



Port-Orford C( k dar - Douglas-Fir BP CO PO 

Clnunncnjpurix Inirsuuiatm ~ Pxcttdolstn/a 



iF-232 Redwood 



LF-2SS Oregon White Oak MA, ML, PI 



iF-234 Oak - Madrone 

(Jticrcits ~ Ai'futtitx iHCH.'.'n'sii 

.F-237 Interior I'ondrmsa Pine BJ, CC, GM, LO.ME.MI.OD, 

rnui* i><,,,,l,-rnx,, p N) p R( TP) ww 

.F-238 Western Juniper GM, HR.LO.OD 

Jinn perns occidental ix 

F-243 Ponderosa Pine - Sugar Pine - Fir AC, AS, BP, PR 

Pi it it x pottdtTosd ~ /'. l(tni/)crti<tnu - Ahicx spp. 

F-244 Pacific Pondc^rosa Pine - Douglas-Fir AS 



F-245 Pacific Ponderosa Pin< AS 

n;,,, ,. .; .... 



' X ' Kn! ' n >.LA,LC,NF 

' ' Vk ii \\ j> 



>, I'N. KC.TP 



i:i:. MK.. \II.ML, PE 



|;, !'!;, I'K, FiC 



Hi;. 1 .1), mi 

. ; \. i.e. MA.WP 



.V. AS 



ArcTOftTapnyiox - 

38 Great Basin Sagebrush LQ, 

Artemisia 

40 Saltbush - Greasewood RH 

Atriple.x - Sarcohatus 

49 Tule Marshes PN y 
Scirpus - Typha 

50 Fescue - Wheatgrass TP 
Festnca - 



51 Wheatgrass - Bluegrass PB, RC, RH, TP 
Agropyron - Pmt 

52 Alpine Meadows and Barren BU, LA, NF, OR 

Acjnwtiti, CV//T.r, Fcxtitca, Poa 



55 Sagebrush SU^ppo ME, RH, WW 

Artemisia - Atj 
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APPENDIX 
Index to Research Natural Areas by Tree 
And Important Range Plant Species 

>arch Natural Areas described in this guidebook are indexed here according to species 
and selected important range plants present there. The areas are coded here according 
listings provided in table 1 and on the back cover of this report. Plants are arranged 
etically by scientific name. A species, when present in small quantities, may be indexed 
lesearch Natural Area but not appear in the text writeup; indexing is based on field 
>r other documentation in such cases. 

Area in which type exists 

zmabilis BA, BR, BU, CF, GL, HA, HI, LA, LC, NF, OR, QU, 

: silver fir SR,WM,WR 

zoncolor AC, AS, BP, GM, OR, PR 

fir 

grandis CC, CO, MA, ME, MI, ML, OD, OR, PB, PE, PI, 

fir PO, RC 

lasiocarpa AC, BU, GL, OR, WM 

)ine fir 

magnified var. shastensis AC, BP, GL 

i red fir 

procera BR, BU, OR, SR, WM, WR 

fir 

ircinatum AC, AS, BA, BR, BU, CF, CH, CO, HA, HI, JC, LA, 

iaple LC, MY, NF, OR, PE, PO, QU, TW, WM, WR 

iabrum BB, BP 

as maple 

nacrophyllum AC, AS, CF, CH, HI, JC, LA, LC, MA, MY, PI, PO, 

f maple TW, WP 

yron spicatum BB, CC, HR, LO, ME, ML, PB, RC, RH, TP 

unch wheatgrass 

yron inerme WW 

less bluebunch wheatgrass 

rhombifolia AS MY 



alder 

us me-Hzicxii AC, AS, (X), MA, PO 

c madrone 

staphylos patula 1 AC 1 -, HP, (JM, MI, PR 

manzanita 

staphylox riscidu AS 

-leaved manzanita 



agebrush 

\ma ri(/ida MK, RH 

agebrush 

>?>/ tridcHtata (JM. Hit, L(), 1UI 

.gebrush 

Y. tectorn ni C 1 (\ ML, Pli PN, RH,TP 

ss bronic 



a.(/ms//.s' /v//>rsrr//.s' BB, C(\ MK, OI), PK, PK, PN, TP 

rass 

//r//r/v !>!>,( 1 (\ MK, ML, OI), PB,TP 

IU, (JM, MI, PR 
///v/.sr/^//////r/ AC. AS, P>P, (MI, (X), PO, WH 



n chinkapin 

/////,s- rcliitituiv AC. AS. P.P.CC, MI, PK, PR,WM 

>rush ccanot hus 

'Y//7>//.s hctnlaitit ." AS 

eaf mount ai 



X Icdifnj i H;-: CC, (JM 

af mount ainmali< >tfany 

'.ICCl/fHtrix In trxtnihi mi I>P, C(), P( ) 

)rford - cedar 

wi/purix iHHttktitt //.-;/';-; I-JC, LA, NK, OR, WM 

i-cedar 



AC, BA, CF, PI, PO 
i dogwood 



pinosa RH 

>psage 

is occidentalis CC, GM, HR, LO, OD 

juniper 

, cristata CC, HR, PN, TP 

unegrass 

cidentalis BB, ME, MI, ML, OD, PE, RC 

larch 

"us decurrens AC, AS, BP, MI, MY, PE 

- cedar 

pus densiflorus CO, PO, WH 

gelmannii GL 

inn spruce 

tchensis DP, HI, JC, LA, LC, NC, QU, TW 

>ruce 

'bicaulis BU 

trk pine 

ttenuata BP, WH 

le pine 

mtorta BB, BJ, GL, PR, SR 

)le pine 

.mbertiana AC, AS, BP, CO, PO, PR 

ine 

onticola AC, BA, BP, CF, GL, OR, PO, RC, WM, WR 

L white pine 

mderosa AC, AS, BB, BJ, CC, GM, LO, ME, MI, ML, OD, PB, 

isa P me PE, PN, PR, RC, TP, WW 



CC, GM, ME, ML, PB, PN, RH, TP, WW 
g bluegrass 



(see Poa sandbergii) 

> tremuloides PN TP 

aspen 

* trichocarpa CF,LC,NF 

"ti.i'.rwn \xrr\r\r\ 



Pu rshia tridental* BJ, liM, HR, LO, MI, ML, PR, WW 

Bitterbrush 

Quercuschryxolcpi* HP, PC) 

Canyon live oak 

m,nm A(\ AS, MA, ML, MY,PI, WP 

Quercusgarryana 

Oregon white oak 

Quercus kellofHlH AS 

California black oak 



Sadler oak 

... t> i > 

Quercuxmccin (!<>"<{ ni 

Huckleberry oak 

Sequoia sent pc rrirrnx u ll 

Coast redwood 

Sit^n,!,^, IU.IIR.IX),MK,MI,PR 

Bottlebrush squinvl tail 

Stifaoc.cidcnn.li, IM, Ml, ML, I'N, PR 

Western needlc^rass 

Tam . br( , ri j uU(l M '. AS, BA, HI\ C.K, CO, LC, MA, NF, PO, RC, WM, 

Pacific yew u n 

ThujapU( ,, la , : A,(-K,iiA.IU,.l(-,LA,LC ( MY,NF,PO,QU,WR 

Western redci^lar 

A( \ HA, HR. BU, CK, (U), DP, HA, HI, JC, LA, LC, 
NV. NK.OR. PO.QU.SU.TW.WH, WM.WE 

r,sw/ m rrtrm AC, Il. Iir.iM, LA, NF.OR.SR, WM 

Mountain hemlock 

Umhellnlaria raUftn-nirti MY, !*<), WII 

California laurel 



APPENDIX IV 

Index to Research Natural Areas 
by Species of Mammals 

arch Natural Areas described in this guidebook are indexed here according to the 
of mammals which are believed to utilize the tracts either as residents or transients. 1 
e of the general absence of field collections and observations, assignments of mammals 
>arch Natural Areas should be considered tentative. The areas are coded here according 
listings provided in table 1 and on the back cover of this report. Mammals are grouped 
>r and arranged alphabetically by scientific name within the orders. 

and species Area in which type exists 

pialia: 

his marsupialis MA, NC, PI, WP 

im 

vora: 

orex hoyi BB 

shrew 

fichus gibbsi AC, AS, BP, BR, BU, CF, CH, CO, DP, GL, HA, HI, 

mole JC, LA, LC, MA, ME, ML, MY, NC, NF, OR, PE, 

PI, PO, QU, SR, TW, WH, WM, WP, WR 

ins latimanus AS, BJ, BP, GM 

-footed mole 

ms orarius BR, BU, CC, CF, CH, CO, DP, GL, HA, HI, JC, LA, 

mole LC, MA, ME, MI, ML, MY, NC, NF, OD, OR, PB, 

PE, PI, PO, QU, RC, SR, TW, WH, WM, WR 

ms townsendi AC, BP, BR, BU, DP, HA, JC, LA, LC, MA, MY, NC, 

end mole NF, PE, PI, QU, TW, WM, WP 

bendirii AC, BP, BR, CF, CH, CO, DP, GL, HA, HI, JC, LA, 

shrew LC, ML, NC, NF, OR, PE, PO, QU, TW, WH, WM 

cinereus BB, BU, LA, LC, ME, NF, WW 

d shrew 

merriami GM, HR, PB 

im shrew 

obscurus BB, BU, CF, DP, HA, HI, JC, LA, LC, ME, ML, NF, 

shrew OD, PE, QU, SR, TW, WR, WW 

* and Lost Forest Research Natural Areas are not innlnrW in tv,* a rm*n^iv v^onc* of insufficient 



., . 
rexprebh'i 

eble shrew 



water shrew <>R, PB, IK, PR, RC, WN.WW 

CC.OI), PB, RC 



,hland shrew 

* troicbritluii A( ' AS ' HI> ' BR ' BU ' CF > CH > C0 ' GL ' HA, HI, JC, 

owbridge shrew '-A, IX'. MA, MK, MI, ML, MY, NC, NF, OR, PE, 

owbmg PI, PO.QU,SR,TW,WH,WM,WR 

AC, AS. BB. BJ, BP, BR, BU, CC, CF, CH, DP, GL, 

-shn-w ( >U- A . HI - HR - - K '. LA ' LC, MA, ME, MI, ML, 

NC, N K. 01), OR, PB, PE, PI, PN, PO, PR, QU, 
RC, RH.SR,TP,TW,WH,WM,WP,WR,WW 

NC 

aquina shrew 

hiroptera: 

wm , i,l!i,l,> AC. AS. B.J. P.P. CC, CH, CO, GL, GM, HR, MA, 

,, . ~ + ' MK, MY.NC.OI), PB, PI, PO, WH, WP, WW 

alliu bat 

. /n/s/) , s ,,,, A<-. AS, BB. BJ. BP, BR, BU.CC, CF, CH, CO, DP, 

? , ;', t <;I,,<;M, HA. HI, HR.JC, LA, LC, MA, ME, MI, 

lg ' Ml. MY.NC,NK,OI),()R, PB.PE, PI, PN, PO, 

PU.QC, RC,IUI,SR,TP,TW,WH,WM,WP, 
\VK.\V\V 

AC. AS, P,B, B.I, BP, BU. BU,CC,CF,CH,CO,DP, 

Cl, CM HA. HI, HR, JC, LA, LC, MA, ME, MI, 

Ml' MY NC. NK.OD.OK, PB, PE, PI, PN, PO, 

I'U.'giMK*. RH,SR,TP,TW,WH,WM,WP, 

\VK.\V\V 

AC .\S IU BP. BR,CH,CO,C,L, GM.HA.HR, 

MA.'MK, MI, MY, NC, OR, PE, PI, PO, PR, WH, 

\VM. WP. WW 

\i ' AS. BU. BJ. P.P, BR, BU, CC, CF, CH, CO, DP, 
i'l <;M' HA HI. HR.J(', LA, LC, MA, ME, MI, 
M f M' Y N( '. N K, 01), OH, PB, PE, PI, PN, PO, 
PR,'qr,'RC, RH,SR,TP,TW,WH,WM,WP, 
WU, WW 

r ,-f ' AC \S BB BJ BP, BR, BU, CC, CF, CH.CO, DP, 

Myo t* ra/j/onm-.s A - AS- , - LC MBf ML 

California my,,t is .1 - < ;M ; ;V 1U ; ' - ' ' pl pN po 



eeni *--"> ^ r 

otis 

Mfugus AC, AS, BB, BJ, BR, BU, CC, CF, CH, CO, DP, GL, 

Dwn myotis GM, HA, HI, HR, JC, LA, LC, MA, ME, MI, ML, 

MY, NC, NF, OD, OR, PB, PE, PI, PN, PO, PR, 
QU, RC, RH, SR, TP, TW, WH, WM, WP, WR, 

ww 

ubulatus CC, HR, OD, PB, PN, RC, TP 

oted myotis 

kysanodes AC, AS, BJ, BP, BR, CC, CH, CO, GL, GM, HR, 

myotis MA, ME, MI, MY, NC, OD, OR, PB, PE, PI, PO, 

PR, RC, WH, WM, WP, WW 

olans AC, AS, BJ, BP, BR, BU, CC, CF, CH, CO, DP, GL, 

ged myotis GM, HA, HI, HR, JC, LA, LC, MA, ME, MI, MY, 

NC, NF, OD, OR, PB, PE, PI, PO, PR, QU, RC, 
RH, SR, TW, WH, WM, WP, WR, WW 

umanensis AC, AS, BB, BJ, BP, BR, BU, CC, CF, CH, CO, 

yotis DP, GL, GM, HA, HI, HR, JC, LA, LC, MA, ME, 

MI, MY, NC, NF, OD, OR, PB, PE, PI, PN, PO, 
PR, QU, RC, RH, SR, TP, TW, WH, WM, WP, 
WR,WW 

'lus hesperus CC, HR, OD, PB, PN, TP 

pipistrel 

townsendi AC, AS, BJ, BP, BR, CC, CF, CH, CO, DP, GL, GM, 

id big-eared bat HA, HI, HR, JC, LA, LC, MA, ME, MI, ML, MY, 

NC, NF, OD, OR, PB, PE, PI, PN, PO, PR, QU, 
RC, RH, SR, TP, TW, WH, WM, WP, WR, WW 

t brasiliensis AS, WH 

i free-tailed bat 

rpha: 

mericanus AC, AS, BB, BP, BR, BU, CC, CF, CH, CO, DP, GL, 

>e hare HA, HI, JC, LA, LC, ME, MI, ML, NC, NF, OD, 

OR, PB, PE, PO, QU, RC, SR, TW, WM, WR, WW 

difornicus AS, BJ, GM, HR, ME, PB, PN, PR, RH, TP, WW 

iled jack rabbit 

nvnsendi ME, WW 

died jack rabbit 

a princeps AC, BR, BU, LA, ME, MI, NF, OR, PE, WM, WW 



stern cottontail 

HR 



rmy rabbit 

KB, KJ, (!M, HR, ME, PB, PN, PR, RC, TP, WW 



)untain cottontail 

>dentia: 

, AC, AS, HP, BR, BU, CF, CH, CO, DP, GL, HA, HI, 

vlodontia rufa 



Capper red-backed vnir 



ountam beaver ^ TW ^ m{ ^^ WR 

BR ( f H,(X), NC, P(),WH,WM 
l>lv " 

r hite-footed vole 

, . ; > ,, //Vf///r / //s . A(M5P,BR,l 1 .H,tX),GL,MA,NC,OR,PE,PO, 

rbomnus louyn r///r///.s 

ed tree vole ' A 

7 . Br ('(' ( 1 K f ( 1 -H,(X) l I)P,GL,HA,HI,JC > LA,LC, 
ostorcawr/f/n/x/N ; ^^ ^^^ ^^ p() ^ pR|QU>RC|TW>WR>WW 

,eaver 

, , . .,///;,/-//>//- AC, BP. BR, (MI, (X), GL, MI, ML, MY, NC, OR, 

'lethnononnjx ntli^ntn //,- A./u'ii wiwr 

o. 1>K, IM), \\ II, WM 



,51-; Bt: CC.CK, DP, HA,HI,JC,LA,LC,ME,NF, 

llethnononnjx </"'"'>' l>!> - IM 



leermann kun^aron rat 

Jipodonuj* ordi ljiv 

)rd kangaroo rat 

n ,. , , \C AS BB, HJ,BI>,P>R,BU,(]C,CF,CH,CO,GL, 

^' /H ' f/cl ' W " // '" I ; M I R M K M I , M L, NC, NF, OD, OR, PB, PE, 

Porcupine pN.I'O.Vlt, RC,SR.TP, WH, WM,WR,WW 

P , - .\r AS IUUU,BP,BR,BU,CC,GL,GM,HI,LA, 

Bttto/ W / W /i/m,/// A - t NF ,OI),()I U >B,PE,PN,PR,RC, 

Yellow-pine chipmunk SlJlP/WM^WW 

Ei^a /Hia.s /// / ;/ / /// // .s H R . K H 
Least chipmunk 

Eutamian riificn H (In s ' * ^ ' 
Red-tailed chipmunk 

,, ,,,,, A.;. AS. ,.. 



5 curtatus VJ1Y1 A1JLV) " AA 

le 

a caligata BU > NF 

narmot 

^aflaviventris BB, CC, HR, ML, OD, PN, TP, WW 

bellied marmot 

;s californicus AS 

da vole 

ts canicaudus MA, PI, WP 

iled vole 

ts longicaudus AC, BB, BR, BU, CC, CF, CH, DP, GL, HA, HI, 

Li led vole HR, JC, LA, LC, ME, MI, ML, NC, NF, OD, OR, 

PB, PE, PN, PO, PR, QU, RC, SR, TP, TW, WH, 

WM,WR,WW 

is montanus CC, GM, HR, ME, OD, PB, PN, PR, RC, TP, WW 
in vole 

is oregoni AC, BP, BR, BU, CF, CH, CO, DP, GL, HA, HI, 

or creeping vole JC, LA, LC, MA, ME, MI, ML, MY, NC, NF, OR, 

PE, PI, PO, QU, SR, TW, WH, WM, WR, WW 

is pennsylvanicus BB, PN, TP 
7 vole 

is richardsoni AC, BR, BU, CC, GL, LA, LC, NF, OD, OR, PB, 

isonvole RC, WM, WW 

is townsendi AC, BP, BR, CH, DP, GL, HA, JC, LC, MA, MY, 

nd vole OR, PE, PI, PO, QU, TW, WH, WM, WP 

tor coypus WP 

a dnerea AC, BB, BJ, BP, BR, BU, CC, CF, CH, DP, GL, GM, 

;ailed wood rat HA, HI, HR, JC, LA, LC, ME, MI, ML, NC, NF, 

OD, OR, PB, PE, PN, PO, PR, QU, RC, SR, TP, 

TW,WM,WR,WW 

ifuscipes AS, CH, GM, MA, MY, PI, PO, WH, WP 
Doted wood rat 

i zibethicus DP, MY, NF, TP, WP 
t 

nys leucogaster HR, PN, RH, TP 



}eer mouse 



Phenacomys intermedium 
Heather vole 

Reithrodontomys megalotis 
Western harvest mouse 

Sciurus griseus 
Western gray squirrel 

Spermophilus beecheyi 
California ground squirrel 

Spermophilus beldingi 
Belding ground squirrel 

Spermophilus colum bianus 
Columbian ground squirrel 

Spermophilus la t emit s 
Mantled ground squirrel 

Spermophilus mturat us 
Cascades mantled ground squirrel 

Spermophilus t oirnsmdi 
Townsend ground squirrel 

Spermophilus ira s h i H </ toni 
Washington ground squirrel 

Synaptomys homtlix 
Northern bog vole 



Tamiasciurus 
Chickaree 



Tamiasciurus It 11 dso n ic n ,s 
Red squirrel 

Thomomys botiae 
Valley pocket gopher 

Thomomys bidbivoru.s 
Giant pocket gopher 



GL, GM, HA, HI, HR, JC, LA, LC, MA, ME, MI 
ML, MY, NC, NF, OD, OR, PB, PE, PI, PN, PO, 
PR, QU, RC, RH, SR, TP, TW, WH, WM, WP, 

WR,WW 

AC, BR, BU, CC, GL, HI, LA, MI, NF, OD, OR, 
PB,PE,RC,SR,WM,WW 

HR,PN,RH,TP 



AS, BJ, GM, MA, ME, MI, ML, MY, PE, PI, PR, 
AS, CH, HR, MA, PI, PO, WH, WP 
BJ, CC, HR, OD 
BE,CC, PB,PN,RC,TP 

AC, AS, BB, BJ, BP, CC, GL, GM, MI, ML, OD, 
PB,PE,PR,RC 

BU,LA, ME, SR,WW 
HR, ME, RH 



NF 

AC, AS, BJ, BP, BR, BU, CF, CH, CO, DP, GL, 
( JM HA, HI, JC, LA, LC, MA, ME, MI, ML, MY, 
NC, NF, OD, OR, PE, PI, PO, PR, QU, SR, TW, 
WH, WM, WR,WW 

BB,CC,PB,PN,RC,TP 

AS 

MA, PI,WP 



